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DECLARATION PURSUANT TO 37 C.F.R. § 1.175 
AND POWER OF ATTORNEY 


Assistant Connmissioner for Patents 
BOX REISSUE 

United States Patent and Trademark Office 
Washington, D.C. 20231 


Dear Sir: 


I depose and say that: 


1 . My residence, post office address and citizenship is as stated below 


next to my name. 
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2. I believe that I am an original, first and joint inventor of the subject 
matter which is claimed and for which a patent on the invention entitled 
INTRAVASCULAR CATHETER WITH A REPLACEABLE SHAFT SECTION, was 
granted on March 12, 1996 as U.S. Patent No. 5,498,240 ('240 patent), a copy of 
which is attached as Exhibit A. 

3. I have reviewed and understand the contents of the specification of 
the '240 patent, including the claims. 

4. I acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal 
Regulations, §1 .56(a). 

5. I believe the '240 patent to be partly inoperative or invalid because of 
error without any deceptive intent on the part of the applicants, by reason of the 
fact that we claimed less than we had the right to claim in the original patent. 

6. I believe that during prosecution of the application, the attorney 
handling the prosecution failed to claim aspects of the invention which we are 
entitled to claim. Claims 1, 6 and 12 of the '240 patent are unduly limited in 
several aspects, and claim 12 lacks certain desirable clarifying language which 
would effectively broaden the scope of the claim. 

7. The invention is directed to a catheter having one or more 
exchangeable shaft sections, and a method of using the catheter. Claims 1 , 6 and 
1 2 have limitations which unnecessarily limit the scope of the invention claimed. 
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8. Claims 1 and 6 of the '240 patent are now unnecessarily limited to a 
catheter with an exchangeable shaft section and claim 1 2 \s limited to a replaceable 
distal shaft section, whereas the invention disclosed in the patent includes 
exchangeable distal and proximal shaft sections. 

9. Claim 6 has limitations which unnecessarily limit the scope of the 
invention claimed. Claim 6 now is limited to a dilatation catheter, vyhereas the 
catheter construction disclosed in the patent and contemplated by the invention is 
more broadly directed to an intravascular catheter. 

10. Claim 12 has limitations which may unnecessarily limit the scope of 
the invention claimed. Claim 12 now is limited to treating a patient's body lumen, 
whereas the method disclosed in the patent is more broadly directed to a method of 
performing a medical procedure. Claim 12 requires removing the replaceable distal 
shaft section, and connecting a replacement distal shaft section to the proximal 
shaft section. The method disclosed in the patent broadly involved separating 
connected shaft sections and does not require connecting a replacement distal 
shaft section. 

1 1. Claim 12 lacks clarifying language, namely, that the catheter is slid on 
and off a guidewire while the guidewire is restrained, and that the whole catheter is 
not withdrawn from the patient before the catheter shaft sections are separated. 
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1 2. On information and belief, the attorney handling the prosecution of the 
original application, Edward J. Lynch, through error without deceptive intent, failed 
to recognize the above described features of the invention in their broadest sense. 

13. I am unaware how or when the error occurred but, on information and 
belief I believe that it occurred during the prosecution of the original application. 

14. On information and belief, Edward J. Lynch, undertook a review of the 
'240 patent during the first quarter of 1997 and, as a result of his review, he 
concluded that he did not appreciate the breadth of the invention when he was 
prosecuting the original application. 

15. On information and belief, as a result of Mr. Lynch's review, he 
recommended to the assignee, Advanced Cardiovascular Systems, Inc., that a 
reissue application be filed for the '240 patent within two years from the issue date 
thereof, so that the invention thereof could be claimed more broadly. 

16. I have reviewed the new claims 24-28 which are included with the 
present reissue application as filed and new claims 29 and 30 which are presented 
by preliminary amendment, copies of which are attached hereto as Exhibit B, and 
believe that we were entitled to claim the invention set forth in these claims 24-30 
at the time the original application for the above-referenced patent was made. 

17. I hereby appoint the following attorneys and agents to prosecute this 
reissue application and to transact all business in the United States Patent and 
Trademark Office connected therewith: 
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EDWARD J. LYNCH, Registration No. 24,422 
ALAN M. KRUBINER, Registration No. 26,289 
WILLIAM SCHMONSEES, Registration No. 31,796 
JACQUES DULIN, Registration No. 24,067 
HERWIG von MORZE, Registration No. 29,484 

WALTER KURZ, Registration No. 37,373 
DEREK P. FREYBERG, Registration No. 29,250 
PING CHOW, Registration No. 30,740 
ROBERT DENNIS, Registration No. 40,988 

of the firm 

HELLER EHRMAN WHITE & M'^AULIFFE 

525 University Avenue 
Palo Alto, CA 94301-1900 
(650) 324-7000 

and 

COLIN D. BARNITZ, Registration No. 35,061 
WILLIAM A. BLAKE, Registration No. 30,548 
GEORGE M. COOPER, Registration No. 20,201 
FELIX J. D'AMBROSIO, Registration No. 25,721 
DOUGLAS R. HANSCOM, Registration No. 26,600 
JIM W. HELLWEGE, Registration No. 28,808 
ERIC S. SPECTOR, Registration No. 22,495 

of the firm: 

JONES, TULLAR & COOPER, P.O. 
2001 Jefferson Davis Highway 
Box 2266, EADS Station 
Arlington, VA 22202 
Telephone: (703) 41 5-1 500 

Direct all correspondence to: 

Edward J. Lynch 

HELLER EHRMAN WHITE & M'^AULIFFE 

525 University Avenue 
Palo Alto, CA 94301-1900 
Tel. No.: (650) 324 7000 
Direct Dial: (650) 324-7098 
Facsimile: (650) 324-0638 

I hereby declare that all statements made herein of my own knowledge 

are true and that all statements made on information and belief are believed to be 

true; and further that these statements were made with the knowledge that willful 
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false statements and the like so made are punishable by fine or imprisonment, or 
both, under §1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

Full name of First Inventor: Celso S. J. Bagaoisan 
Executed on _L day of 7^^^^ 1 


)q^Strefet,^nion City, 


Inventor's Signature: _ 

Residence: 4441 Pompq^ Strefet,^nion City, California 94587 

Post Office Address: same as above 

Citizenship: United States of America 


Full name of Second Inventor: John P. Shanahan 

Executed on day of , 1 9_ 

Inventor's Signature: 


Residence: 61 Leigh Hill Road, Cobham Surrey, KT1 12HY, UK 

Post Office Address: same as above 
Citizenship: United States of America 


Full name of Third Inventor: Ketan P. Muni 

Executed on day of , 1 9 . 

Inventor's Signature 

Residence: 97 Frontier Trail Drive, San Jose, CA 95136 

Post Office Address: same as above 

Citizenship: India 
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Full name of Fourth Inventor: Elizabeth N. Hammack 


Executed on day of , 1 9 . 


Inventor's Signature 

Residence: 12781 W. Sunset Hills Drive, Los Altos Hills, CA 94022 

Post Office Address: same as above 

Citizenship: United States of America 


Full name of Fifth Inventor: Robert M. Abrams 

Executed on day of , 1 9 . 


Inventor's Signature: 

Residence: 359 Redondo Terrace, Sunnyvale, CA 94086 

Post Office Address: same as above 

Citizenship: United States of America 


Full name of Sixth Inventor: James C. Peacock, III 

Executed on day of , 1 9 . 

Inventor's Signature: 

Residence: 526 East Evelyn Avenue, Sunnyvale, CA 94086 

Post Office Address: same as above 

Citizenship: United States of America 


Full name of Seventh Inventor: William S. Tremulis 

Executed on day of , 1 9_ 

Inventor's Signature 


Residence: 97 Pelican Lane, Redwood City, CA 94065 

Post Office Address: same as above 
Citizenship: United States of America 


45959.01. PA (ZGN01t.DOC) 
01/05/98 12:26 PM 
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(57] ABSTRACT 

An intravascular catheter such as a dilatation catheter for 
angic^lasty procedures having a removable distal shaft 
section. The catheter construction allows the original distal 
shaft section of the catheter to be removed and a replacement 
distal shaft section to be secured to the proximal section 
which is useftil with angioplasty catheters when the dimen- 
sions of the balloon on the original distal shaft section are 
inappropriate for dilating a particular stenotic region. Such 
catheter construction is also useftil when there is a need to 
implant a stent into a dilated stenotic region to maintain its 
patency. 
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INTRAVASCULAR CATHETER WITH A 
REPLACEABLE SHAFT SECTION 

BACKGROUND OF THE INVENnON 

Tins invention generaUy relates to the field of intravas- 
cular cathctcra wluch are advanccablc over a guldcwire 
a desired region of a patient's vasculature, and particulariy 
to an intravascular catheter which is advanceable into a 
paticnfs coronary arteries for therapeutic or diagnostic 
procedures therein. 

In percutaneous transhiminal coronary angioplasty 
(PCTA) procedures, a guiding catheter having a preshaped 
distal tip is percutaneously introduced by a Sddingcr tech- 
niques into the cardiovascular system of a patient and 
advanced within the systra until Uie preshaped distal tip of 
the guiding catiieter is disposed witinn ibt ascending aorta 
adjacent tiie ostium of Use desired coronary artery Tlie 
gui<Kng caUictcr is relatively stiff and when it is twisted or 
torqucd from its proximal end, which ejoends outside the 
patient, die distal tip of tiie guiding catii^ may be guided 
mto tiic desired coronary ostium. WUi the distal end of the 
guiding catiieter well seated witinn Uie ostium of tile desired 
coronary artery, a balloon dilatation catiieter is introduced 
into and advanced tinough tiie guiding catiieter and out Uic 
distal tip tiiereof into tiie patient*s coronary artery until tiic 
baDoon on tiie distal extremity of tiie dilatation catiieter is 
properly positioned across tiie lesion to be dilated. Once 
properly positioned, tiie baUoon is inflated one or more times 
to a pre<fetcnnined size witii radiopaguc liquid at relatively 
high pressures (e.g., generally 4-12 atmospheres) to dilate 
tiie stenouc region of tiie diseased artery. When tiie dilata- 
tions have been completed, tiie balloon is finaDy deflated so 

tiiat tiw dilatation catiieter can be removed &om tiie dilated 
stenosis to allow tiie resumption of increased blood flow 
tinough tiie dilated artery. 

One frequentiy used type of angioplasty catiieter is an 
ovcr-tiic-wire type catiieter which has an inner lumen 
extending witinn tiic catiieter shaft which is configured to 
slidably receive a guidewire which facilitates advancement 
of the catiieter over tiie guidewire to tiic desired location 
witinn tiie patient's coronary arteries. The guidewire recdv- 
mg inner lumen may extend tiie entire Icngtii of tiie catiieter 
^ m conventional over-tiie-wire catiieters or only in tiie 
distal portion of tiie catiieter b^een a distal guidewire port 
and a proximal guidewire port which is spaced a short 
di^ance proximally from tiie distal guidewire port and a 
substantial distance from tiic proximal end of tiie catiieter as 
m ra^iid exchange type catiieiers. 

It is not unconunon during an angioplasty procedure to 
exchange tiie dilatation catiieter once tiie dilatation catiieter 
has been ^vanced witiun tiic patient's arterial system. For 
sample, if tiie physician determines tiiat tiie inflated size of 
the balloon or tiie Icngtii of tiie balloon is inappropriate for 
tiie stenosis to be dilated, tiie dilatation catiieter will be 
withdrawn aiKl anotiicr, more appropriately sized dilatation 
catheter wtil be advanced into tiie coronary ancry over tiic 
guidewire which remains in-placc to dilate tiic stenosis. 
However, If tiie catiieter is a conventional over-tiie-wire 
catheter, before tiie catiieter is witiidrawn citiicr tiic 
guidewire m place must be replaced witii an exchange wire, 
which IS similar to tiic in-placc guidewire except about twice 
as long, e.g. about 300 cm, as tiie normal guidewire or an 
extension wire about tiic same Icngtii as tiie in-placc 
guidewire must be secured to tiic proximal end of tiic 
m-placc guidewire to facilitate tiic witiidrawal of tiic catii- 
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etcr from tiie patient's vasculature witiiout loss of tiie distal 
position of tiie guidewire. The reason tiiat it is importam to 

maintain tiie poation of tiie distal tip of tiie guktewK acrn^ 
tiie stenosis, is tiiat. if tiic guidewire is witiidrawn. 

tala Uie attending physician a substantial ainoum of tiS^ 
eg. from about 15 minutes up to dxHtt two houn or more, 
to advance a rqilaoanent guidewire into tiic patient's cora^ 

nary artery and across tiic stenosis to be dilated and to tiien 
advance tiic dilatation catiieter until tiie dilatation baUoon 
tiiereof aosscs tiic stenotic region. TTic original unsuitable 
catiieter IS usually discarded. -*»ui«awc 

In some instances, after a dilatation is complac it is 
necessary or at least desireable to implant a wcmin tiie 

dtiated stenotic region to provide long term patency tiicrtto 
In tiiese cases tiie dilatation xatiieter which has pci^wed 
the dilatation is removed and anotiier baUoon catiieter hav- 
mg an unexpanded stait mounted about tiie balloon is 
advanced over tiie in-place guidewire to tiie stenotic region 
where tiie balloon is inflated to expand and tinis implanuhc 
stent m tiie stenotic region. In tins case tiie original ancio- 
plasty catiieter is also discarded. 

What has been needed and heretofore unavailable is a 
system for easily changing a shaft section of an intravascular 

catiieter witiiout tiie need to discard tiie entire catiittcr The 
present invention satisfies tiiese and otiier needs, 

SUMMARY OF THE INVemON 

The present invention is directed to an intraluminal catii- 
eter with, an exchangeable shaft section. 

The intraluminal catiieter of tiie invention has an elon- 
gated shaft having a proximal shaft section witii at least one 
inner lumen extending tiierein and a distal shaft section witii 
an inner lumen extending tiierein which is in communication 
witii tiie inner lumen of tiie proximal shaft section. Means 
are provided to rcleasably secure tiie proximal end of tiie 
distal shaft section to tiie distal end of tiie proximal shaft 
portion. The proximal end of tiie distal shaft section is 
provided witii releasable connecting means which is con- 
figured to be connecied to connecting^means on tiie distal 
end of tiic proximal shaft section which allows tiie distal 
section to be readily exchanged for anotiicr distal section. 
The preferred releasable connecting means are matching 
tiireads, male tincads on tii^icQpr of one shaft section 
member and female threads onihe int^or of another shaft 
section member which are configured to receive shaft sec- 
tion member witii the male tl^re^. 

In one aspect of the invention, the intraluminal catheter is 
a dilatation catiittcr for performing angioplasty procedures 
witii a dilatation balloon on tiie distal shaft section tiiereof. 
This allows tiie original distal shaft section to be exchanged 
for anotiier distal shaft section when, for example, the 
dilatation balloon is of inappropriate size, cither in Icngtii or 
in inflated diameter, for a particular stenotic region of tiie 
patient's artery. 

The distal shaft section 42 of tiie above dilatation catiieter 
may also be replaced when it is necessary or desireable to 
instal a stent in a dilated stenotic region of tiic patient's 
anery to ensure tiiat tiie region remains patent after the 
dilatation. In tiiis case, tiie original distal shaft section is 
removed after tiic dilatation has been performed and a 
replacement distal shaft section having an inflatable balloon 
or otiicr expandable means tiicreon witii a st«u mounted 
about tiie inflatable balloon or otiier expandable means. The 
catiieter witii tiic replacement distal shaft section is 
advanced witiiin tiie arterial system of tiic paticm until tiie 
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inflatable baUoon or other expandable means is disposed 
within the stenosis so expansion thereof expands the stentto 
gecure the stem within the arterial passageway. The 
balloon may then be deflated and the catheter 
SS^ftom the patiem with the expanded Item in^ 
ing within the arterial passagewv to mauitam Its paxeocy. 

In a presently prefened enbodimem. the exchangwble 
catheter shaft section has an inner and an outer wb«aar 
njonber with the threaded connections on an end of ottw 

Uic outer tubular member or the inner tubular member or 
both which aigage the matching treads on the mating ends 
of the tubular membcn of the shaft secuon which is not to 
be replaced when the threaded connections are made. 

The above described advantages of the invention as weU 
as others wiU become more apparem from the following 
detailed description of the invention when taken m conjunc- 
tion vrith the accompanying exemplaiy drawmgs. 


to 


BRIEF DESCRIPTION OF THE DRAWINGS 

no 1 b an elevational view, partially in section, of an 
over-the-wire baUbon dilatation catheter embodying fea- 
tures of the invention. 

no. 2 is a transverse cross-sectional view of the catheter 
showm in HG. 1 taken along tiie lines of 2—2. 

HG 3 is an elevational view, partially in section, of a 
rapid exchange type balloon dilatation catiieter embodying 
features of the invention. 

FIG 4 is an elevational view of a distal portion of a 
balloon cafljetcr embodying feamres of tiie invention witii an 
expandable stent mounted on ti» balloon of U>e catiieter witii 
theballoon and Uie stent in expanded conditions within a 
stenotic region of a patiem's artery. 


DETAILED DESCRIPTION OF THE INVEN- 
TION 
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Witii refenaice to HGS. 1 and 2. dUatation catiieter 10 
embodying feanaes of die invention includes an elongated 
catiieter shaft U witii a proximal section 12 and a replace- 
able distal section 13. The proximal section 12 has an outer 
tubular member 14 and an hiner tubular member 15 with tte 45 

distal end of tiie outer tubular member having male tineads 

16 for connection io ttie distal section 13. The distal s<«tion 
13 has an outer tubular member 17 and an inner tubito 
member 18 witii proximal end of Uie outer tubular member 

17 having female tiireads 19 which are configured to engage 50 
the male tiireads 16 on tiic distal end of tiie outer tubular 
member 14. The distal end of tiie inner wbular member 15 
of tiie proximal section 12 is tapered so as to sealingly fit into 
the inner passageway of tiie inner tubular member 18 of the 
distal section 13 when tiie outer tubular members 14 and lb 
are tiireadably connected (as shown in phantom in RG. 1). 
The outer tubular member 17 may be provided viritii webs or 
spacers (not shovm) to centrally position tiie inner tubular 
incmber 18 v«tiun tiie outer tubular member 17 to ensure 
appropriate entry of tiie distal end of tiie inner tubular « 
member 15 into the iruier uibutar member 18. 

A dUatation balloon 22 is provided on tiie replaceable 
distal section 13 which has an interior in fluid communica- 
Uon witii tiie annular inner lumen 23. defined between tiic 
inner and outer tubular members 18 and 17 and tiie annular 
lumen 24 defined bctvreen tiie outer and inner tubular 
members 14 and 15 of tiic proximal section 12. 


A multiarm adaptor 25 18 provided on tte proximal Old of 

the proximal SDddon 12 to facilitate ddbvtiy of inflauon 
fluidwUic interior of dilution taUowMthi^^ 
26 and annular hiinens 23 md 24. Tlie umer tabul» mm- 
bert 15 and 18 define 8 guiitewire recaimig lumeo W whi A 

Mentis ftom Uie adapter 25 Unough tiic lengtii of tiie 
to a disud guidcwire port 28 in tte disati end of the 
distal placedile section 13 and is configured to shdably 

receive a guidcwire 30. • 

Due to stxengdi requirements for the threaded connection 
between tiie outer tubular members 14 and 17. it is usually 
preferable to form ttie tiireaded portions 31 and 32 of tiiese 
Sicmbers of a high strengtii material (e.g. stainless, steel. 
Nm aUoys and tiie like). .In tins instance, tin separate 
threaded connecting elements 31 and 32 would be formed 
iadependentiy of tiie otiier portions of tiie outer tubular 
members 14 and 17 and tiien secured to tiiese members by 
a suitable adhesive or odier means such as a fiision or 
solvent bond, depending upon tia nanire of the material 
fiom which tiie sqwrate connecting elements 31 and 32 are 
formed. Otiier materials which are suitable for forming tiie 
connecting elements 31 and 32 include high strengtii poly- 
mers such as polycarbonate polymers and tiie Hke. 

The dilatation catiieter 10 depicted in RGS. 1-2 may be 
used in a typcal fashion wherdiy it is advanced ow 
euidewire 30 previously (Ssposcd across tiie stenosis to be 
dilated until tiie baUoon 22 extends across tiie lesion to be 
dilatttJ. In ttie event tiie balloon's size, e.g. its inflated 
diameter or its lengtiu is found to be inappropriaiefor the 
lesion to be dilated, tiie catiieter 10 is witi^wn from the 
patient over tiie guidewire 30 and once outside of tiie patient, 
the removable distal section 13 and tiie prowmal seoion 12 
can be sepanited by tvvisting one or botii so tha tte tteeaded 

members 31 and 32 can disengage. Anothw dmd "caon of 
essentiaUy tiie same construction, but vntii a balloon witn a 
more appropriately sized lengtii or inflated tiiamwer, may 
then bethreadably secured onto tiie distal end of tiie proxi- 
mal section 12 and tiie reconstnicted dilatation aahcter 
then be mounted bnto tiie in-place guidewire and fdvano^ 
over tiie guidevrire until tiie more appropnaiely sized dila- 
tation balloon crosses tiie stenosis. An extension vnn is 
usually secured to tiie proximal end of^S^^'^J^^l^ 
facilitate tiie witiidrawal of tiie original catiieter 10 and ti^ 
intrtxhiction and advancement of tiic rcylacemeni ratiittw 
Jith a new distal shaft sectioWhrough_Ae patient s art«^ 
system until tiie more approi«teelf si«d n^lacemfflt^ 

iLi extends across tiie stenosis. TTie 
may tiien be inflated one or ^ times m a 
mmner to dilate tiie stenotic itgion of tiie paiicrt s artery 
and tiicn be witiidravm as tiie original catiieter lU. 
no. 3 illustrates a rapid exchange type (Ulaation cathttcr 

40 embodying feanires of tiic invention which ^ f V^ 
mal shaft s«5ion 41. a distal shaft secuon 42 a dtiami^ 
balloon 43 on tiie distal shaft section and an ^^^^VJ^ 
the proximal end of tiie proximal shaft «cuoaTl« pro^^ 
shaft section 41 is preferably hypombing of meuj 

such as stainless steel (e.g. 304) or ps«idoelasuc Nm^l«^ 
provided witii male tiireads 46 which are «»fi8U«* J° 
Uueadably engage tiie female thresuls 47 f 
element 48 secured to tiic proximal end of AsuJ s^ 
section 42. As shown in FIG. 3. tiie distal staft 
provided witii a guidewire receiving mner lumen 50 y^ca 
extends from proximal guidewire port 51 f j^^ 
guidewire port 52 provided in tiic distal end of tiie catii««. 
A dual iumcn portion 53 extends from tiie ~nneclor dem«tt 
48 to just witiiin tiie proximal end of tiic balloon 43 and a 
lubuli extension 54 tiicreof extends tiirough tiie intenor 01 
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the bdloon 43 and <mt the distal end thereof . A guidewire 55 
is sUdably disposed within the gtndewirc receiving 
lumeo 50. A radiopague marker 56 is provided on the tubular 
extension 54 at the midpoint between the two ends of the 
balkxm 43 to facflitntr the fiuoroscopic observation thereof 
within the patient 

The distal shaft section 42 of the catheter 40 may be 
replaced as in the previously described embodiment, the 
only m^or difference being that there is no need for an 
extension wire to £Bcilitate withdrawal of the original cath- 
eter 40 and the introduction of the replacement catheter with 
a diffmnt distal sectioiL 

FIG. 4 illustrates a replacement distal section €0 similar 
to the distal section 42 shown in FIG. 3 but adapted to 
deliver an expandable stent 61 to a stenotic region of a 
patient*s artery to provide long term patency. Once the stent 
61 is properly expanded, the balloon 63 may be deflated and 
tte cathrter withdrawn from the patient. This particular 
embodiment may be utilized after dilatation of the stenotic 
region by means of a catheter of the invention sudi as shown 
in FIG. 3. In this instance, after the dilatation, the dilatation 
catheter may be withdrawn, the distal section 42 removed 
from the proximal shaft section 41 by disengaging the 
threaded rads of the proximal shaft section and connector 
element 48 and securing the replacement distal section 60 to 
the threaded end of proximal shaft section by threadably 
engaging the .cormector element 64 with female threads 65 
to the distal end of the proximal shaft section with male 
threads 46. The replacement catheter with the distal section 
60 may then be advanced into and through the patient's 
arterial system over the guidewire 66 until the balloon 63 is 
disposed across the stenosis. Expansion of the balloon 63 
within the stenosis expands the stent 61 to hold open the 
stenotic region of the patient's artery. The catheter can then 
be removed with the stent remaining within the dilated 
arterial passageway to maintain its patotcy. 

The catheter construction and the materials of the various 
portions thereof may be conventional. Moreover, while the 
invention is described herein in terms of certain preferred 
embodiments, a variety of modiflcation can be inade. For 
example, threaded connections are described between the 
proximal and distal shaft sections to facilitate separation of 
the distal shaft section from the proximal shaft, section. 
However, other types of coimections are contemplated with 
the present invention, the threaded connection being a 
presently preferred embodiment Other cormections include 
projections and corresponding detentes. Additionally^ while 
replacement of the distal shaft section is primarily described 
herein, those skilled in the art will recognize that the 
proximal shaft section may be the replaceable shaft section. 
Other modifications and improvements may be made to the 
invention without departing from the scope thereof. 

What is claimed is: 

1. An intravascular catheter with an exchangeable shaft 
section, comprising: 

a) an elongated tubular proximal shaft section having 
proximal and distal ends and a first irmcr lumen extend- 
ing therein; 

b) an elongated distal shaft section having proximal and 
distal ends, a port in the distal end of the distal shaft 
section, a second iimer lumen extending therein in fluid 
communication with the first ini^ lumen in the proxi- 
mal shaft section and a third iiiner lumen which is 
configured to slidably receive a guide wire and which 
extends therein to the port in the distal end of the distal 
shaft section; and 
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c) means to releasably interconnect the distal cod of the 
proximal shaft section and the proximal end of the 
distal shaft section to effect fluid communication 
between the first and second irmcr lumens. 

2. Hie intravascular catheter of claim 1 wherein an 
inflatable dilatation balloon is provided on the <fistal shaft 
section having an interior in fltdd commuzdcaticm with the 
second irmer huoen in the distal sectioxt 

3. The intravascular catheter of claim 1 wherein the 
connector means includes male threads on an eiul of one of 
the shaft sections and female threads on a mating end of the 
other shaft section whidi are configured to threadably 
engage the male threads. 

4. The intravascular catheter of claim 1 wherein the 
tubular proximal shaft section includes aa irmer tubular 
member disposed therein wtdph has a fourth iimer lumen 
which is configured to slidably receive a guidewire therein 
and which is in communication with the third irmer lumen in 
the distal shaft section. 

5. The intravascular catheter of claim 2 wherein means are 
provided on the proximal end of the proximal section for 
directing fluid through the first irmer lumen extending 
therein and the second iimer lumen in the distal section imo 
the interior of the balloon. 

6. A dilatation catheter with an exchangeable shaft sec- 
tion, comprising: 

a) an elongated proximal shaft section having proximal 
and distal ends and an first inn er lumen extending 
therein to the distal end; 

b) an elongated distal shaft section having proximal and 
distal ends, a second irmer. lumen extending from the 
proximal end of the distal shaft section to a location 
spaced proximally from the distal end of the distal shaft 
section, a distal port in the distal end, a third irmer 
lumen extending therein to and being in fluid commu- 
nication with the distal port and being coextensive aiul 
parallel with at least part of the second irmer lumen; 

c) means to releasably connea the distal end of the 
proximal shaft section to the proximal end of the distal 
shaft section to effect fluid conunuhication between the 
first iimer lumen of the proximal shaft section and the 
second inner lumen of the distal shaft section; and 

d) an inflatable dilatation balloon on the distal shaft 
section having an interio^. fluid cpmmtmication with 
the second iimer lumen. 

7. The dilatation catheter of claim 6 wherein the connect- 
ing means include male threadS^on an end of one of the shaft 
sections and matching female threads on a mating end of the 
other shaft section. 

8. The dilatation catheter of claim 7 wherein the proximal 
shaft section includes irmer and outer tubular members, the 
distal shaft section includes inner and outer tubular members 
and the threaded connecting means are on mating ends of the 
inner tubular members of the proximal and distal shaft 
sections. 

9. The dilatation catheter of claim 7 wherein the proximal 
shaft section includes irmer and outer tubular members, the 
distal shaft section includes timer and outer tubular members 
and the threaded connecting means are on mating ends of the 
outer tubular members of the proximal and distal shaft 
sections. 

10. A balloon catheter with an exchangeable shaft section, 
comprising: 

a) an elongated proximal shaft scaion having proximal 
and distal ends and an first inner lumen extending 
therein to the distal dnS; ■ 
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b) an elongated distal shaft section having proximal and 
distal ends, a second inner lumoi extemling from the 
proximal end of the distal shaft section to a location 

. spai^proximaUyfirdm the distal end of the distal shaft 
section, • distal port in the distal end of the distal tbah 
section, a third inner hmien exteDding within ^ distal 
shaft section to the distal port and a thtxd timer ttunwi 
extending therein coextensive and parallel with at least 
pan of the second iimer luxaca and bdng in fluid 
communication with the distal port; 

c) means to releasably connect the distal end of the 
proximal shafi section and the proximal end of the 
distal shaft section to efiiect fluid communication 
between the first inner lumen of the proximal shaft 
section and the second iimer lumen of the distal shaft 
section; and 

d) an inflatable balloon on the distal shaft section having 
an interior in fluid communication with the second 
iimer lumen. 

11. The balloon catheter of claim 10 including an expand- 
able stent which is mounted about the inflatable balloon in 
an uninflated condition and which is configured to expand 
upon the inflation of the balloon. 

• 12. A method of treating a patient's body lumen, com- 
prising: 

a) providing an intraluminal catheter which has an elon- 
gated catheter shaft, a proximal shaft section, a replace- 
able distal shaft section and means to releasably con- 
nect the replaceable distal section with the proximal 
shaft section; 

b) advancing the intraluminal catheter through a patient's 
body lumen until the catheter is disposed within a 
desired region thereof; 

c) performing an intraluminal procedure within the body 
lumen with the intralimiinal catheter; 

d) withdrawing the intraluminal catheter from the patient; 

e) removing the replaceable distal shaft section of the 
inualuminal catheter, 

0 connecting a replacement distal shaft section to the 
proximal shaft section; and 

g) advancing the intraluminal catheter with the replace- 
ment distal shaft section into the patient's body lumen 
until the intraluminal catheter is disposed within a 

. desired region of the patient's body himen. 

13. A method of treating a patient's body limien, com- 
prising: 

a) providing a dilatation catheter which has an elongated 
catheter shaft, a replaceable distal shaft section, a 
dilatation balloon on the replaceable distal shaft sec- 
tion, a proximal shaft portion and means to connect the 
proximal and distal shaft sections; 

b) advancing the dilatation catheter through the patient's 
vasculature until the dilatation balloon is disposed 
within a stenotic region of a patient's artery; 

c) withdrawing the dilatation catheter from the patient; 

d) removing the replaceable distal shaft section of the 
catheter, and 

c) connecting a replacement distal shaft section to the 
proximal shaft section; and 
• , advancing the catheter with the rcplaccmem distal shaft 
section into the patient's vasculature until the catheter 
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is disposed within a desired region of the patient's 
vasculature. 

14. The method of daim 13 wherein the replacement 
distal shaft section, has an inflatable balloon with in expand- 
able stem mounted about the inflatable balloon and when the 
inflatable balloon and stent mounted thereon are disposed 
within the destied region of the patiem*s vasculature, inflat- 
ing the balloon to expand the ton within the desired region 
of the vascula tur e arid then deflating the balloon so that the 
catheter can be removed, leaving the expanded stent within 
the patient's vasculature. 

15. A dilatation rathetrr comprising: 

a) an elongated catheter shaft having proximal and distal 
ends, a guidewire port in the distal end, a guidewire 
receiving iimcr lumen extending to and being in fluid 
communication with the guidewire port and an inflation 
lumen extending tiS^bcatiopfnoximal to the distal end; 

b) a proximal shaft section^ having proximal and distal 
ends and at least part of the inflation lumen iextenting 
therein to the distal end of the proximal shaft section; 
and 

c) a replaceable distal shaft section having a proximal end, 
being releaseably connected by said proximal end of 
the distal shaft section to the distal end of the proximal 
shaft section, at least part of the inflation limaen extend- 
ing within the distal shaft section distally therein from 
the proximal eiKl of the distal shaft section to the 
location proximal to the distal end of the catheter shaft; 
and 

d) a dilatation balloon on the distal shaft section surround- 
ing the location having an interior in fluid communi- 
cation with the portion of the inflation lumen extending 
within the distal shaft section. 

16. An intravascular catheter comprising: 

a) a proximal shaft section having a proximal end, a distal 
end and an irmer lumen extending therein; 

b) a distal shaft section having a proximal end, a distal 
end, a port in the distal end, a second inner lumen 
extending therein in fluid communication with the 
inner lumen of the proximal shaft section axK) a third 
inner lumen extending parallel and at least partiaUy 
coextensive with the secgnd ^mer lumen within the 
distal shaft section and in tfuid Communication with the 
port in the distal end of the distal shaft section; and 

c) means to releasably cormkt the proximal end to the 
distal shaft section to the distal end of the proximal 
shaft sectioa 

17. The intravascular catheter of claim 16 utoein the 
distal shaft section is releasably connected to the proximal 
shaft section by means of interconnecting threads on the 
distal end of the proximal shaft section and on the proximal 
end of the distal shaft section. 

18. The intravascular catheter of claim 17 wherein the 
threads on the distal end of the proximal shaft section are 
male threads and the mating threads on the proximal end of 
the distal section are female threads. 

19. The intravascular catheter of claim 17 ulierein the 
proximal section is a metallic tube. 

20. The intravascular catheter of claim 19 ^-herein the 
metallic proximal shaft section has male threads on the distal 
end thereof. 

21. The intravascular catheter of claim 17 wherein the 
means to releasably connect the proximal end of the distal 
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shaft section to the distal end of the proximal shaft section 
includes an intermediate tubular element which has proxi- 
mal and distal ends, threads on at least one of said aids 
which matdi the threads on the mating end of one of the 
shaft sections with the other of said ends of the intermediate 
tubular element being secured to the mating end of the other 
shaft section. 
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22. The intravascular catheter of claim 21 wherein threads 
are on the proximal end of the intermediate tubular clement 
and the distal end of the proximal shafl section. 

23. The intravascular catheter of claim 21 wherein threads 
are on the distal end of the intermediate tubular element and 
the proximal end of the distal shaft section. 


EXHIBIT B 

24. A method for performing a medical procedure using a catheter comprising 
the steps of: 

a) providing a catheter with a first catheter shaft section having a 
proximal end. a distal end and a first inner lumen extending therein to a location 
proximal to the distal end, a second catheter shaft section disposed proximal to the first 
catheter shaft section having a proximal end, a distal end and an inner lumen extending 
therein and a releasable connection between the distal end of the second catheter shaft 
section and the first catheter shaft section with the inner lumen within the first shaft 
section being in fluid communication with the inner lumen within the second catheter 
shaft section; 

b) inserting the catheter into a patient over a guidewire disposed in 
part within the patient, with at least a portion of the second catheter shaft section 
extending out of the patient, to perform a medical procedure; 

c) pulling the portion of the second shaft section extending out of the 
patient over the guidewire to withdraw at least part of the catheter shaft from the 
patient; and 

d) disengaging one of the catheter shaft sections from the other 
catheter shaft section. 

25. An intravascular catheter which comprises proximal and distal ends, a 
port in the distal end, a balloon connected to an inflation lumen, said balloon being 


carried adjacent said distal end, a guidewire lumen extending within the catheter to the 
port in the distal end, said catheter comprising a plurality of segments having 
connectors which are secured together in end-to-end relations to fomri said catheter, but 
which are both separable into separated segments by the user. 

26. The method of removing an intravascular catheter from a patient's 
vascular system over a guidewire, which comprises: grasping said catheter and 
grasping said guidewire; partially withdrawing said catheter out of the vascular system 
of the patient while restraining the guidewire from retracting movement; removing a 
proximally mounted section of said catheter from the remainder of said catheter, and 
separately sliding said catheter section off of the guidewire while substantially 
continuously grasping the guidewire to prevent retracting movement thereof. 

27. A method for withdrawing a catheter from a patient's vascular system, 
which comprises the steps of: 

a) introducing a guidewire into said vascular system; 

b) advancing a catheter in said vascular system over said guidewire, said 
catheter having at least a distal section and a proximal section releasably connected to 
the distal section; 

c) withdrawing said catheter from said vascular system over said guidewire 
by first removing said proximal section while restraining said guidewire; and 

d) thereafter removing said distal section while restraining said guidewire. 


28. A catheter for introduction into and withdrawal from the vascular systenn of 
a patient over a guidewire in said vascular system, which comprises: 

a) said catheter having a distal section and a proximal section; 

b) said distal section and said proximal section being alternatively 
connectable and separable; and 

c) said catheter being adapted for introduction into said vascular 
system over said guidewire and for withdrawal from said vascular system over said 
guidewire by removing said proximal section while restraining said guidewire and 
thereafter removing said distal section while restraining said guidewire. 

29. A method for performing a medical procedure using a catheter comprising 
the steps of: 

a) providing a catheter with a first catheter shaft section having a 
proximal end, a distal end and a first inner lumen extending therein, a second catheter 
shaft section disposed proximal to the first catheter shaft section having a proximal end, 
a distal end and an inner lumen extending therein and a releasable connection between 
the distal end of the second catheter shaft section and the first catheter shaft section 
with the inner lumen within the first shaft section being in fluid communication with the 
inner lumen within the second catheter shaft section; 


b) inserting the catheter into a patient over a guidewire disposed in 
part within the patient, with at least a portion of the catheter extending out of the 
patient, to perfomn a medical procedure; 

c) pulling the portion of the catheter extending out of the patient over 
the guidewire to withdraw at least part of the catheter from the patient; and 

d) disengaging one of the catheter shaft sections from the other 
catheter shaft section. 

30. An intravascular catheter which comprises proximal and distal ends, a port in the 
distal end. an inflation lumen extending within the catheter to a distal portion thereof, a 
balloon on the distal portion of the catheter in fluid communication with the inflation 
lumen, a guidewire lumen extending within the catheter to the port in the distal end. 
said catheter comprising a plurality of shaft segments having connectors which are 
releasably secured together in end-to-end relation. 
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INTRAVASCULAR CATHETER WITH A 
REPLACEABLE SHAFT SECTION 

BACKGROUND OF THE INVENTION 

This invention generally rclaics to the field of intravas- 
cular catheters which are advanceable over a guidewire into 
a desired region of a patient's vasculature, and particularly 
to an intravascular catheter which is advanceable into a 
patient's coronary arteries for therapeutic or diagnostic 
procedures therein. 

In percutaneous transluminal coronary angioplasty 
(PCTA) procedures, a guiding catheter having a preshaped 
distal tip is percutaneously introduced by a Seldingcr tech- 
niques into the cardiovascular system of a patient and 
advanced within the system until the preshaped distal tip of 
the guiding catheter is disposed within the ascending aorta 
adjacent the ostium of the desired coronary artery. The 
guiding catheter is relatively stiff and when it is twisted or 
torqued from its proximal end. which extends outside the 
patienu the distal tip of the guiding catheter may be guided 
into the desired coronary ostium. With the distal end of the 
guiding catheter well seated within the ostium of the desired 
coronary artery, a balloon dilatation catheter is inuxxluccd 
into and advanced through the guiding catheter and out the 
distal tip thereof into the patient's coronary artery until the 
balloon on the distal extremity of the dilatation catheter is 
properly positioned across the lesion to be dilated. Once 
properly positioned, the balloon is inflated one or more times 
to a predetermined size with radiopague liquid at relatively 
high pressures (e.g., generally 4-12 atmospheres) to dilate 
the stenotic region of the diseased artery. When the dilata- 
tions have been completed, the balloon is finally deflated so 
that the dilatation catheter can be removed from the dilated 
stenosis to allow the resumption of increased blood flow 
through the dilated artery. 

One frequently used type of angioplasty catheter is an 
over-lhe-wire type catheter which has an inner lumen 
extending within the catheter shaft which is configured to 
slidably receive a guidewire which facilitates advancement 
of the catheter over the guidewire to the desired location 
within the patient's coronary arteries. The guidewire receiv- 
ing inner lumen may extend the entire length of the catheter 
as in conventional over-ihe-wirc catheters or only in the 
distal portion of the catheter beiweeri a distal guidewire port 
and a proximal guidewire port which is spaced a short 
distance proximal ly from the distal guidewire port and a 
substantial distance from the proximal end of the catheter as 
in rapid exchange type catheters. 

ft is not uncommon during, an angioplasLy procedure to 
exchange the dilatation catheter once the dilatation catheter 
has been advanced within the patient's arterial system. For 
example, if the physician determines that the inflated size of 
the balloon or the length of the balloon is inappropriate for 
the stenosis to be dilated, the dilatation catheter will be 
withdrawn and another, more appropriately sized dilatation 
catheter will be advanced into the coronary artery over the 
guidewire which remains in-placc to dilate the stenosis. 
However, if the catheter is a conventional over-ihc-wirc 
catheuir, before the catheter is withdrawn either the 
guidewire in place must be replaced with an exchange wire, 
which is similar to the in-placc guidewire except about twice 
as long. e.g. about 300 cm, as the normal guidewire or an 
extension wire about the same length as the in-placc 
guidewire must be secured to the proximal end of the 
in-placc guidewire to facilitate the withdrawal of the caih- 
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eter from the patient's vasculature without loss of the distal 
posiuon of the guidcwire. The reason that it is imponani to 
maintain the posiuon of the distal Up of the guidcwire across 
the stenosis, is that, if the guidewire is withdrawn, it may 
lake the attending physician a substantial amount of time 
e.g from about 15 minutes up to about two hours or more' 
to advance a replacement guidcwire into the patient's coro- 
nary artery and across the stenosis to be dilated and to then 
advance the dilatation catheter until the dilatation balloon 
thereof crosses the stenotic region. The original unsuitable 
catheter is usually discarded. 

In some instances, after a dilatation is complete it is 
necessary or at least desireable to implant a stent in the 
dilated stenotic region to provide long term patency thereto 
In these cases the dilatation catheter which has performed 
the dilatauon is removed and another balloon catheter hav- 
ing an unexpandcd stent mounted about the balloon is 
advanced over the in-place guidewire to the stenouc region 
where the balloon is inflated to expand and thus implant the 
stent m the stenotic region. In this case the original angio- 
plasty catheter is also discarded. 

What has been needed and heretofore unavailable is a 
system for easily changing a shaft section of an intravascular 
catheter without the need to discard the entire catheter. The 
present invention satisfies these and other needs. 


SUMMARY OF THE INVENTION 

^ The present invention is directed to an intraluminal cath- 
eter with an exchangeable shaft scction. 

The intraluminal catheter of the invenuon has an elon- 
gated shaft having a proximal shaft section with at least one 
inner lumen extending therein and a distal shaft section with 
35 an inner lumen extending therein which is in communication 
with the inner lumen of the proximal shaft section. Means 
are provided to releasably secure the proximal end of the 
distal shaft section to the distal end of the proximal shaft 
portion. The proximal end of the distal shaft section is 
40 provided with releasable connecting means which is con- 
figured to be connected to connecting means on the distal 
end of the proximal shaft section which allows the distal 
secuon to be readily exchanged for another distal section. 
The preferred releasable connecting means arc matching 
45 threads, male threads on the exterior of one shaft section 
member and female threads on the interior of another shaft 
section member which arc configured to receive shaft sec- 
tion member with the male threads. 

In one aspect of the invention, the inu^Iuminal catheter is 
50 a dilatauon catheter for performing angioplasty procedures 
with a dilauuon balloon on the distal shaft section thereof 
This allows the original distal shaft seaion to be exchangee 
for another distal shaft section when, for example, the 
dilatauon balloon is of inappropriate size, either in length or 
55 in mflated diameter, for a parucular stenotic region of the 
patient's artery. 

The distal shaft section 42 of the above dilatation catheter 
may also be replaced when it is necessary or desireable to 
instal a stent in a dilated stenouc region of the patient's 

60 ancry to ensure thai the region remains patent after the 
dilatation. In this case, the original distal shaft section is 
removed after the dilatation has been performed and a 
replacement distal shaft section having an inflatable balloon 
or other expandable means thereon with a stent mounu^ 

63 about the inflatable balloon or other expandable means The 
catheter with the rcplacemem distal shaft section is 
advanced within the arterial system of the patient until the 
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inflatable balloon or other expandable means is disposed 
within the stenosis so expansion thereof expands the stent to 
secure the stent within the arterial passageway. The 
expanded balloon may then be deflated and the catheter 
removed from the patient with the expanded stent maintain- 
ing within the arterial passageway to maintain its patency. 

In a presently preferred embodiment, the exchangeable 
catheter shaft section has an inner and an outer tubular 
member with the threaded connections on an end of either 
the outer tubular member or the inner tubular member or 
both which engage the matching treads on the mating ends 
of the tubular members of the shaft section which is not to 
be replaced when the threaded cormections are made. 

The above described advantages of the invention as well 
as others will become more apparent from the following 
detailed description of the invention when taken in conjunc- 
tion with the accompanying exemplary drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 

RG. 1 is an elevational view, partially in section, of an 
over-the-wire balloon dilatation catheter embodying fea- 
tures of the invention, 

nc. 2 is a transverse cross-seciional view of the catheter 
shown in FIG. 1 taken along the lines of 2 — 2. 

nc. 3, is an elevational view, partially in section, of a 
rapid exchange type balloon dilatation catheter embodying 
features of the invention. 

RG. 4 is an elevational view of a distal portion of a 
balloon catheter embodying features of the invention with an 
expandable stent mounted on the balloon of the catheter with 
the balloon and the stent in expanded conditions within a 
stenotic region of a patient *s artery. 


DETAILED DESCRIPTION OF THE INVEN- 
TION 

With reference to RGS. 1 and 2, dilatation catheter 10 
embodying features of the invention includes an elongated 
catheter shaft 11 with a proximal section 12 and a replace- 
able distal section 13. The proximal section 12 has an outer 
tubular member 14 and an inner tubular member 15 with the 
distal end of the outer tubular member having male threads 

16 for connection to the distal section 13. The distal section 
13 has an outer tubular member 17 and an inner tubular 
member 18 with proximal end of the outer tubular member 

17 having female threads 19 which arc conflgurcd to engage 
the. male threads 16* on the distal end of the- outer tubular 
member 14. The distal end of the inner uibular member 15 
of the proximal section 12 is upered so as to scalingly flt into 
the inner passageway of the inner tubular member 18 of the 
distal section 13 when the outer tubular members 14 and 16 
are thrcadably connected (as shown in phantom in RG. 1). 
The outer tubular member 17 may be provided with webs or 
spacers (not shown) lo centrally position the inner tubular 
member 18 within the outer tubular member 17 to ensure 
appropriate entry of the distal end of the inner tubular 
member 15 into the inner tubular metnbcr 18. 

A dilatation balloon 22 is provided on the replaceable 
distal section 13 which has an interior in fluid communica- 
tion with the annular inner lumen 23 defined between the 
inner and outer tubular members 18 and 17 and the annular 
lumen 24 defined between the outer and inner tubular 
members 14 and 15 of the proximal section 12. 
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A multiann adaptor 25 is provided on the proximal end of 
the proximaJ section 12 to faciliiaie delivery of inflation 
fluid to the interior of dilatation balloon 22 through side arm 
26 and annular lumens 23 and 24. The inner tubular mem- 
5 ben 15 and 18 define a guide wire receiving lumen 27 which 
extends from the adapter 25 through the length of the 
catheter to a distal guidewire port 28 in the distal end of the 
distal placeable section 13 and is configured to slidably 
receive a guidewire 30. 
10 Due to strength requirements for the threaded connection 
between the outer tubular members 14 and 17, it is usually 
preferable to form the threaded portions 31 and 32 of these 
members of a high strength material (e.g. stainless steel. 
NiTi alloys and the like). In this instance, the separate 
J 5 threaded connecting elements 31 and 32 would be formed 
independently of the other portions of the outer tubular 
members 14 and 17 and then secured to these members by 
a suitable adhesive or other means such as a fusion or 
solvent bond, depending upon the nature of the material 
2Q from which the separate connecting elements 31 and 32 are 
formed. Other materials which are suitable for forming the 
connecting elements 31 and 32 include high strength poly- 
mers such as polycarbonate polymers and the like. 
The dilatation catheter 10 depicted in RGS. 1-2 may be 
25 used in a typical fashion whereby it is advanced over 
guidewire 30 previously disposed across the stenosis to be 
dilated until the balloon 22 extends across the lesion to be 
dilated. In the event the balloon's size, e.g. its inflated 
diameter or its length, is found to be inappropriate for the 
30 lesion to be dilated, the catheter 10 is withdrawn from the 
patient over the guidewire 30 and once outside of the patient, 
the removable distal section 13 and the proximal section 12 
can be separated by twisting one or both so that the threaded 
members 31 and 32 can disengage. Another distal section of 
35 essentially the same construction, but with a balloon with a 
more appropriately sized length or inflated diameter, may 
then be threadably secured onto the distal end of the proxi- 
mal section 12 and the reconstructed dilaution catheter may 
then be mounted onto the in-place guidewire and advanced 
40 over the guidewire until the more appropriately sized dila- 
tation balloon crosses the stenosis. An extension wire is 
usually secured to the proximal end of the guidewire 30 to 
facilitate the withdrawal of the original catheter 10 and the 
introduction and advancement of the replacement catheter 
45 with a new distal shaft section through the patient's arterial 
system until the more appropriately sized replacement bal- 
loon extends across the stenosis. The replacement balloon 
may then be inflated one or more times in a conventional 
manner to dilate the stenotic region of the patient's artery 
50 and then be withdrawn as the original catheter 10. 

nc. 3 illustrates a rapid exchange type dilatation catheter 
40 embodying features of the invention which has a proxi- 
mal shaft section 41, a disul shaft section 42. a dilatation 
balloon 43 on the distal shaft section and an adaptor 44 on 
55 the proximal end of the proximal shaft section. The proximal 
shaft section 41 is preferably hypotubjng formed of metal 
such as stainless steel (e.g. 304) (or pscudoclastic NiTi alloy 
provided with male threads 46 which are configured to 
threadably engage the female threads 47 on connector 
60 element 48 secured to the proximal end of distal shaft 
section 42. As shown in FIG. 3. the distal shaft section 42 is 
provided with a guidewire receiving inner lumen 50 which 
extends from proximal guidewire port 51 to the distal 
guidewire port 52 provided in the distal end of the catheter 
65 A dual lumen portion 53 extends from the conneaor clement 
48 to just within the proximal end of the balloon 43 and a 
tubular extension 54 thereof extends through the interior of 
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the balloon 43 and oui the distal end ihcreof. A guidcwire 55 
is slidably disposed within the guidewirc receiving inner 
lumen 50. A radiopague marker 56 is provided on the tubular 
extension 54 at the midpoint between the two ends of the 
balloon 43 to facilitate the fluoroscopic observation thereof 
within the patient. 

The distal shaft section 42 of the catheter 40 may be 
replaced as in the previously described embodimcnu the 
only major difference being thai there is no need for an 
extension wire to facilitate withdrawal of the original cath- 
eter 40 and the introduction of the replacement catheter with 
a different distal section. 

RG. 4 illustrates a replacement distal section 60 similar 
to the distal section 42 shown in RG. 3 but adapted to 
deliver an expandable stent 61 to a stenotic region of a 
patient's artery to provide long term patency. Once the stem 
61 is properly expanded the balloon 63 may be deflated and 
the catheter withdrawn from the patient. This particular 
embodiment may be utilized after dilatation of the stenotic 
region by means of a catheter of the invention such as shown 
in RG. 3. In this instance, after the dilatation, the dilatation 
catheter may be withdrawn, the distal section 42 removed 
from the proximal shaft section 41 by disengaging the 
threaded ends of the proximal shaft section and connector 
element 48 and securing the replacement distal section 60 to 
the threaded end of proximal shaft section by threadably 
engaging the connector element 64 with female threads 65 
to the distal end of the proximal shaft section with male 
threads 46. The replacement catheter with the distal section 
60 may then be advanced into and through the patient's 
arterial system over the guide wire 66 until the balloon 63 is 
disposed across the stenosis. Expansion of the balloon 63 
within the stenosis expands the stent 61 to- hold open the 
stenotic region of the patient's anery. The catheter can then 
be removed with the stent remaining within the dilated 
arterial passageway to maintain its patency. 

The catheter construction and the materials of the various 
portions thereof may be conventional. Moreover, while the 
invention is described herein in terms of certain preferred 
embodiments, a variety of modification can be made. For 
example, threaded connections are described between the 
proximal and distal shaft sections to faciliutc separation of 
the distal shaft section from the proximal shaft section. 
However, other types of connections are contemplated with 
the present invention, the threaded connection being a 
presently preferred embodiment. Other connections include 
projections and corresponding detenies. Additionally, while 
replacement of the distal shaft section is primarily described 
herein, those skilled in the an will recognize thai the 
proximal shaft section may be the replaceable shaft section. 
Other modifications and improvements may be made to the 
invention without departing from the scope thereof. 

What is claimed is: 

1. An intravascular catheter with an exchangeable shaft 
section, comprising: 

a) an elongated tubular proximal shaft section having 
proximal and distal ends and a first inner lumen extend- 
ing therein; 

b) an elongated distal shaft section having proximal and 
distal ends, a port in the distal end of the distal shaft 
section, a second inner lumen extending therein in fluid 
communication with the first inner lumen in the proxi- 
mal shaft section and a third inner lumen which is 
configured to slidably receive a guidewire and which 
extends therein to the port in the distal end of the distal 
shaft section: and 


c) means to releasably interconnect the distal end of the 
proximal shaft section and the proximal end of the 
distal shaft section to effect fluid communication 
between the first and second inner lumens. 
3 2. The intravascular caiheier of claim I wherein an 
inflatable dilatation balloon is provided on the distal shaft 
section having an interior in fluid communication with the 
second inner lumen in the distal section. 

3. The inu^vascular catheter of claim 1 wherein the 
10 connector means includes male threads on an end of one of 

the shaft sections and female threads on a mating end of the 
other shaft section which are configured to threadably 
engage the male threads. 

4. The intravascular catheter of claim 1 wherein the 
15 tubular proximal shaft section includes an inner tubular 

member disposed therein which has a fourth inner lumen 
which is configured to slidably receive a guidewire therein 
and which is in communication with the third inner lumen in 
the distal shaft section. 

20 5. The intravascular catheter of claim 2 wherein means are 
provided on the proximal end of the proximal section for 
directing fluid through the first inner lumen extending 
therein and the second inner lumen in the distal section into 
the interior of the balloon. 

25 6. A dilatation catheter with an exchangeable shaft sec- 
tion, comprising: 

a) an elongated proximal shaft section having proximal 
and distal ends and an first inner lumen extending 
therein to the distal end; 

b) an elongated distal shaft section having proximal and 
distal ends, a second irmer lumen extending from the 
proximal end of the distal shaft section to a location 
spaced proximally from the distal end of the distal shaft 
section, a distal port in the distal end, a third , inner 
lijmen extending therein to and being in fluid commu- 
nication with the distal port and being coextensive and 
parallel with at least pan of the second inner lumen: 

c) means to releasably connect the distal end of the 
^ proximal shaft section to the proximal end of the disul 

shaft section to effect fluid communication between the 
first inner lumen of the proximal shaft section and the 
second inner lumen of the distal shaft section: and 

d) an inflatable dilatation balloon on the distal shaft 
45 section having an interior in fluid communication with 

the second inner lumen. 

7. The dilatation catheter of claim 6 wherein the connect- 
ing means include male threads on an end of one of the shaft 
sections and matching female threads on a mating end of the 

50 other shaft section. 

8. The dilatation catheter of claim 7 wherein the proximal 
shaft section includes inner and outer tubular members, the 
distal shaft seaion includes inner and outer tubuiap members 
and the threaded connecting means arc on mating ends of the 

55 inner tubular members of the proximal and distal shaft 
sections. 

9. The dilaution catheter of claim 7 wherein the proximal 
shaft section includes inner and outer tubular members, the 
distal shaft section includes inner and outer tubular members 

60 and the threaded connecting means arc on mating ends of the 
outer ujbular members of the proximal and distal shaft 
sections. 

10. A balloon catheter with an exchangeable shaft section, 
comprising: 

65 a) an elongated proximal shaft section having proximal 
and distal ends and an first inner lumen extending 
therein to the distal end; 
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""uu roas. a second inner lumen extendine ftom ihZ 
proximal end of the distal shaft section tn «i^. 
spaced proximally from the dS e^of 
secuon. a distal pon in the distal end of S« S 

?hJ^ pon and a thinl inner lum«^ 

^ of fh " «'e«"™«vc and parallel with at leas, 
pan of the second inner lumen and beine in fluiH 
communication with the distal porT^ ^ " """^ 

c) means to releasably comiect the distal end of the 

Swee^^. ""i'' communication 

between the first mner lumen of the proximal ^h^^ 

d) an inflatable balloon on the distal shaft seoinn h, • 

an umnflat^ condition and which is configuieS to wnai^S 
upon the inflation of the balloon ^ 
prilfng^ nieihod of treating a patient's body lumen, com- 

a) providing an intraluminal catheter which has an elon- 
gated catheter shaft, a proximal shaft section, a replace- 
able distal shaft section and means to releasably con- 
nect the replaceable distal section with the proximal 
shaft secuon: 

b) advancing the intraluminal catheter through a pauent s 
body lumen until the catheter is disposed within a 
desired region thereof; 

0 performing an intraluminal procedure within the body 
lumen with the intfaluminal catheter. 

d) withdrawing the intraluminal catheter' fnjm the patient 

e) removing the replaceable distal shaft section of the 
miralununal catheter; 

0 connecting a replacement distal shaft section to the 

proximal shaft section: and 
g) advancing the inualuminal catheter with the replace- 
ment distal shaft section into the paUenfs body lumen 
unulthe intraluminal catheter is disposed within a 
desired region of the paUem s body lumen 
prising^ method of treating a patient s body lumen, com- 

a) providing a dilatation catheter which has an clongaied 
catheter shaft, a replaceable distal shaft section a 
dilatauon balloon on the replaceable distal shaft sec- 
uon. a proximal shaft portion and means to connect the 
proximal and distal shaft sections: 

b) advancing. the dilatation catheter through the patient s 
vasculature until the dilatation balloon is disposed 
within a stenotic region of a paUem s artery; 

c) withdrawing the dilataUon catheter from the patient: 

d) removing the replaceable distal shaft section of the 
catheter: and 

ej connecting a replacement distal shaft section to the 

proximal shaft section: and 
advancing the catheter with the rcplaccmem distal shaft 

section into the paiicm s vasculature until the catheter 
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is disposed within a desired region of the paiicni's 
vasculature. 

14. The method of claim 13 wherein the replacement 
distal shaft section has an inflatable balloon with an cxpand- 

5 able stem mounted about the inflatable balloon and when the 
inflatable balloon and stent mounted thereon are disposed 
within the desired region of the patient's vasculauic, inflat- 
ing the balloon to expand the stent within the desired region 
of the vasculature and then deflating the balloon so that the 

,0 catheter can be removed, leaving the expanded stent within 
the patient's vasculature. 

15. A dilatation catheter comprising: 

a) an elongated catheter shaft having proximal and distal 
ends, a guidewire port in the distal end. a guidewirc 
15 receiving inner lumen extending to and being in fluid 
communication with the guidewire port and an inflation 
lumen extending to location proximal to the distal end; 
. b) a proximal shaft section having proximal and distal 
ends and at least pan of the inflation lumen exteniing 
^ therein to the distal end of the proximal shaft section; 
and 

c) a replaceable distal shaft section having a proximal end, 
being releaseably connected by said proximal end of 

25 the distal shaft section to the distal end of the proximal 
shaft section, at least pan of the inflation lumen extend- 
ing within the distal shaft section distally therein from 
the proximal end of the distal shaft section to the 
location proximal to the distal end of the catheter shaft; 

^ and 

d) a dilatation balloon on the distal shaft section surround- 
ing the location having an inu:rior in fluid communi- 
cation with the portion of the inflation lumen extending 

35 within the distal shaft section. 

16. An intravascular catheter comprising: 

a) a proximal shaft section having a proximal end. a distal 
end and an inner lumen extending therein; 

4Q b) a distal shaft section having a proximal end a distal 
end, a pon in the distal end, a second inner lumen 
extending therein in fluid communication with the 
inner lumen of the proximal shaft section and a third 
inner lumen extending parallel and at least partially 

^5 coextensive with the second inner lumen within the 
distal shaft section and in fluid communication with the 
pon in the distal end of the distal shaft section; and 
c) means to relcasably connect the proximal end to the 

50 distal shaft section to the distal end of the proximal 
shaft section. 

17. The inuavascular catheter of claim 16 wherein the 
distal shaft section is rclcasabiy cormcacd to the proximal 
shaft section by means of interconnecting threads on the 

55 distal end of the proximal shaft section and on the proximal 
end of the distal shaft section. 

18. The intravascular catheter of claim 17 wherein the 
threads on the distal end of the proximal, shaft section are 
male threads and the mating threads on the proximal end of 

60 the distal section are female threads. 

19. The intravascular catheter of claim 17 wherein the 
proximal section is a metallic tube. 

20. The inu-avascular catheter of claim 19 wherein the 
metallic proximal shaft section has male threads on the distal 

65 end thereof. 

21. The inuavascular catheter of claim 17 wherein the 
means to relcasably connea the proximal end of the distal 
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shaft section to the distal end of the proximal shaft section 
includes an intennediate tubular elenieni which has proxi- 
mal, and distal ends, threads on ai least one of said ends 
which match the threads on the mating end of one of the 
shaft sections with the other of said ends of the iiuermediatc 
tubular element being secured to the mating end of the other 
shaft section. 


22. The intravascular catheter of claim 21 wherein threads 
arc on the proximal end of the intermediate tubular element 
and the distal end of the proximal shaft section. 

23. The intravascular catheter of claim 21 wherein threads 
are on the distal end of the intermediate tubular element and 
the proximal end of the distal shaft section. 

« • * • • 



24. A met hod for perfomriinQ a medical procedure using a catheter 
comprising the steps of: 

a) providing a catheter with a first catheter shaft section having 
a proximal end, a distal end and a first inner lumen extending therein to a 
location proximal to the distal end, a second catheter shaft section disposed 
proximal to the first catheter shaft section having a proximal end, a distal end 
and an inner lumen extending therein and a releasable connection between the 
distal end of the second catheter shaft section and the first catheter shaft section 
with the inner lumen within the first shaft section being in fluid communication 
with the inner lumen within the second cathetei- shaft section: 

b) inserting the catheter into a patient over a ouidewire 
disposed in part within the patient, with at least a portion of the second catheter 
shaft section extending out of the patient, to perform a medical procedure: 

c) pulling the portion of the second shaft section extending out 
of the patient over the ouidewire to withdraw at least part of the catheter shaft 
from the patient: and 

d) disengaging one of the catheter shaft sections from the 
other catheter shaft section. 
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25. An intravasgjlar catheter which comprises proximal and distal 
ends, a port in the distal end, a balloon connected to an inflation lumen, said 
balloon being carried adjacent said distal end, a quidewire lumen extending 
within the catheter to the port in the distal end, said catheter comprising a 
plurality of segments having connectors which are secured together in end-to- 
end relations to form said catheter, but which are both separable into separated 
segments by the user. 

26. The method of removing an intravascular catheter from a patient's 
vascular system over a guidewire. which comprises: grasping said catheter and 
grasping said guidewire: partially withdrawing said catheter out of the vascular 
system of the patient while restraining the guidewire from retracting movement: 
removing a proximallv mounted section of said catheter from the remainder of 
said catheter, and separately sliding said catheter section off of the guidewire 
while substantially continuously grasping the guidewire to prevent retracting 
movement thereof. 

27. A method for withdrawing a catheter from a patient's vascular 
system, which comprises the steps of: 

a) introducing a guidewire into said vascular system: 
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b) advancing a catheter in said vascular system over said guidewire. 
said catheter having at least a distal section and a proximal section releasablv 
connected to the distal section: 

c) withdrawing said catheter from said vascular system over said 
guidewire by first removing said proximal section yyhile restraining said 
guidewire: and 

d) thereafter removing said distal section while restraining said 
guidewire. 

28. A catheter for introduction into and withdrawal from the vascular 
system of a patient over a guidewire in said vascular system, which comprises: 

a) said catheter having a distal section and a proximal section: 

b) said distal section and said proximal section being 
alternatively connectable and separable: and 

c) said catheter being adapted for introduction into said 
vascular system over said guidewire and for withdrawal from said vascular 
system over said guidewire bv removing said proximal section while restraining 
said guidewire and thereafter removing said distal section while restraining said 
guidewire. 

#13921 
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REISSUE 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re Reissue Application for 

Patent No.: 5,498,240 

Issued: September 10, 1996 / 

Inventors: Bagaoisan, ef a/. 

Serial No.: 08/843,711 ^^dp^ 

For: INTRAVASCULAR CATHETER WITH 
A REPLACEABLE SHAFT SECTION 

Filed: April 16, 1997 

Docket No.: 22965.2111 



Examiner: Not yet assigned 
Group Art Unit: 3306 


DECLARATION PURSUANT TO 37 C.F.R. S 1.175 
AND POWER OF ATTORNEY 


Assistant Commissioner for Patents 
BOX REISSUE 

United States Patent and Trademark Office 
Washington, D.C. 20231 


Dear Sir: 

I depose and say that: 


1 . My residence, post office address and citizenship is as stated below next 
to my name. 
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Docket No. 22965-2111 



2. I believe that I am an original; first and joint inventor of the subject matter 
which is claimed and for which a patent on the invention entitled INTRAVASCULAR 
CATHETER WITH A REPLACEABLE SHAFT SECTION, was granted on March 12, 
1996 as U.S. Patent No. 5,498,240 ('240 patent), a copy of which is attached as Exhibit 
A. 

3. I have reviewed and understand the contents of the specification of the 
'240 patent, including the claims. 

4. I acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal 
Regulations, §1. 56(a). 

5. I believe the '240 patent to be partly inoperative or invalid because of error 
without any deceptive intent on the part of the applicants, by reason of the fact that we 
claimed less than we had the right to claim in the original patent. 

6. I believe that during prosecution of the application, the attorney handling 
the prosecution failed to claim aspects of the invention which we are entitled to claim. 
Claims 1, 6 and 12 of the '240 patent are unduly limited in several aspects, and claim 
12 lacks certain desirable clarifying language which would effectively broaden the 
scope of the claim. 

7. The invention is directed to a catheter having one or more exchangeable 
shaft sections, and a method of using the catheter. Claims 1, 6 and 12 have limitations 
which unnecessarily limit the scope of the invention claimed. 
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8. Claims 1 and 6 of the *240 patent are now unnecessarily limited to a 
catheter with an exchangeable shaft section and claim 12 is limited to a replaceable 
distal shaft section, whereas the invention disclosed in the patent includes 
exchangeable distal and proximal shaft sections. 

9. Claim 6 has limitations which unnecessarily limit the scope of the 
invention claimed. Claim 6 now is limited to a dilatation catheter, whereas the catheter 
construction disclosed in the patent and contemplated by the invention is more broadly 
directed to an intravascular catheter. 

10. Claim 12 has limitations which may unnecessarily limit the scope of the 
invention claimed. Claim 12 now is limited to treating a patient's body lumen, whereas 
the method disclosed in the patent is more broadly directed to a method of performing a 
medical procedure. Claim 12 requires removing the replaceable distal shaft section, 
and connecting a replacement distal shaft section to the proximal shaft section. The 
method disclosed in the patent broadly involved separating connected shaft sections 
and does not require connecting a replacement distal shaft section. 

1 1 . Claim 12 lacks clarifying language, namely, that the catheter is slid on and 
off a guidewire while the guidewire is restrained, and that the whole catheter is not 
withdrawn from the patient before the catheter shaft sections are separated. 

12. On information and belief, the attorney handling the prosecution of the 
original application, Edward J. Lynch, through error without deceptive intent, failed to 
recognize the above described features of the invention in their broadest sense. 
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13. I am unaware how or when the error occurred but, on information and 
belief I believe that it occurred during the prosecution of the original application. 

14. On information and belief, Edward J. Lynch, undertook a review of the 
'240 patent during the first quarter of 1997 and, as a result of his review, he concluded 
that he did not appreciate the breadth of the invention when he was prosecuting the 
original application. 

15. On information and belief, as a result of Mr. Lynches review, he 
recommended to the assignee, Advanced Cardiovascular Systems, Inc., that a reissue 
application be filed for the '240 patent within two years from the issue date thereof, so 
that the invention thereof could be claimed more broadly. 

16. I have reviewed the new claims 24-28 which are included with the present 
reissue application as filed and new claims 29 and 30 which are presented by 
preliminary amendment, copies of which are attached hereto as Exhibit B, and believe 
that we were entitled to claim the invention set forth in these claims 24-30 at the time 
the original application for the above-referenced patent was made. 

17. I hereby appoint the following attorneys and agents to prosecute this 
reissue application and to transact all business in the United States Patent and 
Trademark Office connected therewith: 

JACQUES DULIN, Registration No. 24,067 
EDWARD J. LYNCH, Registration No. 24,422 
ALAN M. KRUBINER, Registration No. 26,289 
DEREK P. FREYBERG, Registration No. 29,250 
HERWIG von MORZE, Registration No. 29,484 
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PING CHOW, Registration No. 30,740 
WILLIAM SCHMONSEES, Registration No. 31,796 
WALTER KURZ, Registration No. 37,373 
ROBERT DENNIS. Registration No. 40,988 
WILLIAM B. ANDERSON, Registration No. P41.585 
PRISCILLA H. MARK, Registration No. P41,970 

of the firm 

Heller Ehrman White & McAuliffe 
525 University Avenue 
Palo Alto, CA 94301-1900 
(650) 324-7000 

and 

COLIN D. BARNITZ, Registration No. 35,061 
WILLIAM A. BLAKE, Registration No. 30,548 
GEORGE M. COOPER, Registration No. 20,201 
FELIX J. D'AMBROSIO, Registration No. 25,721 
DOUGLAS R. HANSCOM, Registration No. 26,600 
JIM W. HELLWEGE, Registration No. 28,808 
ERIC S. SPECTOR, Registration No. 22,495 

of the firm: 

JONES, TULLAR & COOPER, P.C. 
2001 Jefferson Davis Highway 
Box 2266, EADS Station 
Arlington, VA 22202 
Telephone: (703)415-1500 

Direct all correspondence to: 

Edward J. Lynch 
Heller Ehrman White & McAuliffe 
525 University Avenue 
Palo Alto, CA 94301-1900 
Tel. No.: (650)324-7000 
Direct Dial: (650) 324-7098 
Facsimile: (650)324-0638 

I hereby declare that all statements made herein of my own knowledge 

are true and that all statements made on information and belief are believed to be true; 

and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, under 
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§1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 


Full name of First Inventor: Celso S. J. Bagaoisan 

Executed on day of , 1 9 . 

Inventor's Signature: 

Residence: 4441 Pomponi Street, Union City, California 94587 

Post Office Address: same as above 

Citizenship: United States of America 


Full name of Second Inventor: John P. Shanahan 

Executed on day of , 19 . 

Inventor's Signature: 

Residence: 1530 Barn Owl Place, Santa Rosa, California 95409 

Post Office Address: same as above 

Citizenship: United States of America 


Full name of Third Inventor: Ketan P. Muni 

Executed on day of , 19 . 

Inventor's Signature 

Residence: 97 Frontier Trail Drive, San Jose, CA 95136 

Post Office Address: same as above 

Citizenship: India 


Full name of Fourth Inventor: Elizabeth N. Hammack 

Executed on day of , 19 . 

Inventor's Signature 

Residence: 12781 W. Sunset Hills Drive, Los Altos Hills, CA 94022 

Post Office Address: same as above 

Citizenship: United States of America 
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Full name of Fifth Inventor: 


Robert M. Abrams 


Executed on day of . 19 . 

Inventor's Signature: 

Residence: 359 Redondo Terrace, Sunnyvale, CA 94086 

Post Office Address: sanne as above 

Citizenship: United States of America 


Full name of Sixth Inventor: James C. Peacock, III 

Executed on lOU^daw of ^^laAT ^9% 

Inventor's Signature: C I^^|!0^ i^Cei^^)k^ jj^ 

Residence: Winding Way, San Carlos, California 94070 

Post Office Address: rame as above 

Citizenship: United States of America 


Full name of Seventh Inventor: William S. Tremulis 

Executed on day of , 19 . 

Inventor's Signature 

Residence: 97 Pelican Lane, Redwood City, CA 94065 

Post Office Address: same as above 

Citizenship: United States of America 


HEWM #45959.02.PA (ZGN02!.DOC) 
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[57] ABSTRACT 

An intravascular catheter such as a dilatation catheter for 
angioplasty procedures having a removable distal shaft 
section. The catheter construction allows the original distal 
shaft section of the catheter to be removed and a replacement 
distal shaft section to be secured to the proximal section 
which is useftil with angioplasty catheters when the dimen- 
sions of the balloon on the original distal shaft section are 
inappropriate for dilating a particular stenotic region. Such 
catheter construction is also useful when there is a need to 
implant a stent into a dilated stenotic region to maintain its 
patency. 

23 Claims, 3 Drawing Sheets 
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INTRAVASCULAR CATHETER WITH A 
REPLACEABLE SHAFT SECTION 


BACKGROUND OF THE INVENTION 

This invention generaUy relates to the field of intravas- 
cular cathetm which are advanceable over a guidewire into 
a desired region of a patient's vasculature, and particularly 
to an intravascular catheter which is advanceable into a 
patient-s coronary arteries for therapeutic or diagnostic 
procedures therein. 

In percutaneous transluminal coronary angioplasty 
(PCTA) procedures, a guiding catheter having a preshaped 
distal tip is percutaneously introduced by a Seldinger tech- 
niques into the cardiovascular system of a patient and 
advanced within the system until the preshaped distal tip of 
the guiding catheter is disposed within the ascending aorta 
adjacent the ostium of the desired coronary artery. The 
guiding catheter is relatively stiff and when it is twisted or 
torqued from its proximal end, which extends outside the 
patient, the distal tip of the guiding catheter may be guided 
into the desired coronary ostium. WiQi the distal end of the 
guiding catheto* well seated within the ostium of the desired 
coronary artery, a balloon dilatation catheter is introduced 
into and advanced through the guiding catheter and out the 
distal tip thereof into the patient's coronary artery until the 
balloon on the distal extremity of the dilatation catheter is 
properly positioned across the lesion to be dilated. Once 
properly positioned, the balloon is inflated one or more times 
to a predetermined size with radiopague liquid at relatively 
high pressures (e.g., generally 4-12 atmospheres) , to dilate 
the stenotic region of the diseased artery. When the dilata- 
tions have been completed, the balloon is finally deflated so 
that the dilatation catheter can be removed from the dilated 
stenosis to allow the resumption of increased blood flow 
through the dilated artery. 

One frequently used type of angioplasty catheter is an 
over-the-wire type catheter which has an irmer lumen 
extending within the catheter shaft which is configured to 
slidably receive a guidewire which facilitates advancement 
of the catheter over the guidewire to the desired location 
within the patient's coronary arteries. The guidewire receiv- 
ing iimer lumen may extend the entire length of the catheter 
as in conventional ova--the-wire catheters or only in the 
distal portion of the catheter between a distal guidewire port 
and a proximal guidewire port which is spaced a short 
distance proximally from the distal guidewire port and a 
substantial distance from the proximal end of the catheter as 
in rapid exchange type catheters. 

It is not unconmion during an angioplasty procedure to 
exchange the dilatation catheter once the dilatation catheter 
has been advanced within the patient's arterial system. For 
example, if the physician determines that the inflated size of 
the balloon or the length of the balloon is inappropriate for 
the stenosis to be dilated, the dilatation catheter will be 
withdrawn and another, more appropriately sized dilatation 
catheter will be advanced into the coronary artery over the 
guidewire which remains in-placc to dilate the stenosis. 
However, if the catheter is a conventional over-the-wire 
catheter, before the catheter is withdrawn either the 
guidewire in place must be replaced with an exchange wire, 
which is similar to the in-place guidewire except about twice 
as long, e.g. about 300 cm, as the normal guidewire or an 
extension wire about the same length as the in-p!ace 
guidewire must be secured to the proximal end of the 
in-place guidewire to facilitate the withdrawal of the calh- 


10 


15 


20 


25 


30 


35 


40 


45 


so 


55 


60 


65 


eter from the patient's vasculattire without loss of the distal 
position of the guidewire. The reason that it is important to 
maintain the position of the distal tip of the guidewire across 
the denosis, is that, if the guidewire is withdrawn, it may 
take the anending. physician a substantial amoum of time, 
e.g. from about 15 mimites up to about two hours or more, 
to advance a replacement guidewire into the patient's coro- 
nary artery and across the stenosis to be dilated and to then 
advance the dilatation catheter until the dilatation balloon 
thereof crosses the stenotic regioiL The original unsuitable 
catheter is usually discarded. 

In some instances, after a dilatation is complete, it is 
necessary or at least desireable to implant a stent in the 
dilated stenotic region to provide long term patency thereto. 
In these cases the dilatation catheter which has performed 
the dilatation is removed and another balloon catheter hav- 
ing an unexpanded stent mduinted about the balloon is 
advanced over the in-place guidewire to the stenotic region 
where the balloon is inflated to expand and thus implant the 
stent in the steiK>tic region. In this case the original angio- 
plasty catheter is also discarded. 

What has been needed and heretofore unavailable is a 
system for easily changing a shaft section of an intravascular 
catheter without the need to discard the entire catheter. The 
present invention satisfies these and other needs. 

SUMMARY OF THE INVENTION 

The present invention is directed to an intraluminal cath- 
eter with an exchangeable shaft sectioiL 

The intraluminal catheter of the invention has an elon- 
gated shaft having a proximal shaft section with at least one 
irmer lumen extending therein and a distal shaft section with 
an irmer lumen extending therein which is in communication 
with the irmer lumen of the proximal shaft section. Means 
are provided to releasably secure the proximal end of the 
distal shaft section to the distal end of the proximal shaft 
portion. The proximal end of the distal shaft section is 
provided with releasable connecting means which is con- 
figured to be connected to connecting means on the distal 
end of the proximal shaft section which allows the distal 
section to be readily exchanged for another distal section. 
The preferred releasable connecting means are matching 
threads, male threads on the exterior of one shaft section 
member and female threads on the interior of another shaft 
section member which are configured to receive shaft sec- 
tion member with the male threads. 

In one aspect of the invention, the intralumiiial catheter is 
a dilatation catheter for performing angioplasty procedures 
with a dilatation balloon on the distal shaft section thereof. 
This allows the original distal shaft section to be exchanged 
for another distal shaft section when, for example, the 
dilatation balloon is of inappropriate size, either in length or 
in inflated diameter, for a particular stenotic region of the 
patient's artery. 

The distal shaft section 42 of the above dilatation catheter 
may also be replaced when it is liecessary or desireable to 
instal a stent in a dilated stenotic region of the patient's 
arteiy to ensure that the region remains patent after the 
dilatation. In this case, the original distal shaft section is 
removed after the dilatation has been performed and a 
replacement distal shaft section having an inflatable balloon 
or other expandable means thereon with a stent moutued 
about the inflatable balloon or other expandable means. The 
catheter with the replacement distal shaft section is 
advanced within the arterial system of the patient until the 
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inflatable balloon or other expandable means is disposed 
within the stenosis so expansion thereof expands the stent to 
secure the stem wipiin the arterial passageway. The 
expanded balloon may then be deflated and the rsth^^^ 
removed from the patioit with the expanded stem maintain- 
ing within the arterial passageway to maintain its patency. 

In a presently preferred embodiment, the exdiangeable 
catheto* shaft section has an inner and an outer tubular 
member with the threaded coimections on an end of either 
the outer tubular member or the inner tubular member or 
both which engage the matching treads on the mating ends 
of the tubular members of the shaft section which is not to 
be replaced when the threaded connections are made. 

The above described advantages of the invention as well 
as others will become more apparem from the following 
detailed description of the invention when taken in conjunc- 
tion with the accompanying exemplary drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational view, partially in section, of an 
over-the-wire balloon dilatation catheter embodying fea- 
tures of the. invention. 

FIG. 2 is a transverse cross-sectional view of the catheter 
shown in FIG. 1 taken along the lines of 2 — 2. 

FIG. 3, is an elevational view, partially in section, of a 
rapid exchange type balloon dilatation catheter embodying 
features of the invention. 

FIG. 4 is an elevational view of a distal portion of a 
balloon catheter embodying features of the invention with an 
expandable stent mounted on the balloon of the catheter with 
the balloon and the stent in expanded conditions within a 
stenotic region of a patient's artery. 


DETAILED DESCRIPTION OF THE INVEN- 
TION 

With reference to FIGS. 1 and 2, dilatation catheter 10 
embod3dng features of the invention includes an elongated 
catheter shaft 11 with a proximal section 12 and a replace- 
able distal section 13. The proximal section 12 has an outer 
tubular member 14 and an inner tubular member 15 with the 
distal end of the outer tubular member having male threads 

16 for connection to the distal section 13. The distal section 
13 has an outer tubular member 17 and an inner tubular 
member 18 with proximal end of the outer tobular member 

17 having female threads 19 which arc configured to engage 
the male threads 16 on the distal end of the outer tubular 
member 14. The distal end of the inner tubular member 15 
of the proximal section 12 is tapered so as to sealingly fit imo 
the inner passageway of the inner tubular member 18 of the 
distal section 13 when the outer tubular members 14 and 16 
are threadably connected (as shown in phantom in FIG. 1). 
The outer tubular member 17 may be provided with webs or 
spacers (not shown) to centrally position the inner tubular 
member 18 within the outer tubular member 17 to ensure 
appropriate entry of the distal end of the irmer tubular 
member 15 into the iimer tubular member 18. 

A dilatation balloon 22 is provided on the replaceable 
distal section 13 which has an interior in fluid communica- 
tion with the armular inner lumen 23 defined between the 
inner and outer tubular members 18 and 17 and the annular 
lumen 24 defined between the outer and inner tubular 
members 14 and 15 of the proximal section 12. 
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A multiarm adaptor 25 is provided on the proximal end of 
the proximal section 12 to facilitaxe delivery of inflation 
fluid to the interior of dilatation balloon 22 through side arm 
26 and aimular lumens 23 and 24. The iimer tubtilar mem- 
bers 15 and 18 defii^ a guidewire receiving limien 27 which 
extends from the adapter 25 through the length of the 
catheter to a distal guidewire port 28 in the distal end of the 
distal placeable section 13 and is configured to slidably 
receive a guidewire 30. 

Due to strength requirements for the threaded connection 
b^ween the outer tubular members 14 and 17, it is usually 
preferable to form the threaded portions 31 and 32 of these 
members of a high strength material (e.g. Unless, steel, 
NiTi alloys and the like). ,In this instance, the separate 
threaded coniiecting elements 31 and 32 would be formed 
independently of the other portions of the ouia tubular 
menibers 14 and 17 and then secured to these members by 
a suitable adhesive or other m^s such as a fusion or 
solvent bond, depending upoif the nature of the material 
from which the separate connecting elements 31 and 32 are 
formed. Other materials which are suitable for forming the 
coimecting elements 31 and 32 include high strength poly- 
mers such as polycarbonate polymers and the like. 

The dilatation catheter 10 depicted in FIGS. 1-2 may be 
used in a typical fashion whereby it is advanced over 
guidewire 30 previously disposed across the stenosis to be 
dilated until the balloon 22 extends across the lesion to be 
dilated. In the event the balloon's size, e.g. its inflated 
diameter or its length, is found to be inappropriate for the 
lesion to be dilated, the catheter 10 is withdrawn Irom the 
patient over the guidewire 30 and once outside of the patient, 
the removable distal section 13 and the proximal section 12 
can be separated by twisting one or both so that the threaded 
members 31 and 32 can disengage. Another distal section of 
essentially the same construction, but with a balloon with a 
more appropriately sized length or inflated diameter, may 
then be threadably secured onto the distal end of the proxi- 
mal section 12 and the reconstructed dilatation catheter may 
then be mounted onto the in-place guidewire and advanced 
over the guidewire tmtil the more appropriately sized dila- 
tation balloon crosses the stenosis. An extension wire is 
usually secured to the proximal end of the guidewire 30 to 
facilitate the withdrawal of the original catheter 10 and the 
introduction and advancement of the replacement catheter 
with a new distal shaft section through the patient's arterial 
system tmtil the more appropriately sized replacement bal- 
lopn extends across the stenosis. The replacement balloon 
may then be inflated one or more times in a conventional 
manner to dilate the stenotic region of the patiem's artery 
and then be withdrawn as the original catheter 10. 

FIG. 3 illustrates a rapid exchange type dilatation catheter 
40 embodying features of the invention which has a proxi- 
mal shaft section 41, a distal shaft section 42, a dilatation 
balloon 43 on the distal shaft section and an adaptor 44 on 
the proximal end of the proximal shaft sectioa The proximal 
shaft section 41 is preferably hypotubing formed of metal 
such as stainless steel (e.g. 304) or pseudoelastic NiTi alloy 
provided with male threads 46 which are configured to 
threadably engage the female threads 47 on connector 
element 48 secured to the proximal end of distal shaft 
section 42. As shown in FIG. 3, the distal shaft section 42 is 
provided with a guidewire receiving iriner lumen 50 which 
extends from proximal guidewire port 51 to the distal 
guidewire port. 52 provided in the distal end of the catheter. 
A dual lumen portion 53 extends from the connector element 
48 to just within the proximal end of the balloon 43 and a 
tubular extension 54 thereof extends through the interior of 
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the balloon 43 and out the distal end thereof. A guidewire 55 
is slidably disposed within the guidewire receiving inner 
lumen 50. A radiopague marker 56 is provided on the tubular 
extension 54 at the nnc^xnnt between the two ends of the 
balloon 43 to facilitate the fluoroscopic observation thereof 
within the patiem. 

The distal shaft section 42 of the catheter 40 may be 
replaced as in the previously described embodiment, the 
oxily major difference being that there is no need for an 
extension wire to facilitate withdrawal of the original cath- 
eter 40 and the introduction of the replacement catheter with 
a different distal section. 

FIG. 4 iUustrates a replacement distal section 60 similar 
to the distal section 42 shown in FIG. 3 but ads^ted to 
deliver an expandable stent 61 to a stenotic region of a 
patient's artery to provide long term patency. Once the stent 
61 is property expanded, the balloon 63 may be deflated and 
the c^eter withdrawn from the patient This particular 
embodiment may be utilized after dilatation of the stenotic 
region by means of a catheter of the invention such as shown 
in FIG. 3. In this instance, after the dilatation, the dilatation 
catheter may be withdrawn, the distal section 42 removed 
from the proximal shaft section 41 by disengaging the 
threaded ends of the proximal shaft section and connector 
element 48 and securing the replacement distal section 60 to 
the threaded end of proximal shaft section by threadably 
engaging the connector element 64 with female threads 65 
to the distal end of the proximal shaft section with male 
threads 46. The replacement catheter with the distal section 
60 may then be advanced into and through the patient's 
arterial system over the guidewire 66 until the balloon 63 is 
disposed across the stenosis. Expansion of the balloon 63 
within the stenosis expands the stent 61 to hold open the 
stenotic region of the patient's artery. The catheter can then 
be removed with the stent remaining within the dilated 
arterial passageway to maintain its patency. 

The catheter construction and the materials of the various 
portions thereof may be conventional. Moreover, while the 
invention is described herein in terms of certain preferred 
embodiments, a variety of modification can be made. For 
example, threaded connections are described between the 
proximal and distal shaft sections to facilitate separation of 
the distal shaft section from the proximal shaft section. 
However, other types of connections are contemplated with 
the present invention, the threaded connection being a 
presently preferred embodiment Other connections include 
projections and conesponding detentes. Additionally, while 
replacement of the distal shaft section is primarily described 
hoein, those skilled in the ait will recognize that the 
proximal shaft section may be die replaceable shaft section. 
Other modifications and improvements may be made to the 
invention without departing from the scope thereof. 

What is claimed is: 

1. An intravascular catheter with an exchangeable shaft 
section, comprising: 

a) an elongated tubular proximal shaft section having 
proximal and distal ends and a first iimer lumen extend- 
ing therein; 

b) an elongated distal shaft section having proximal and 
distal ends, a port in the distal end of the distal shaft 
section, a second inner lumen extending therein in fluid 
communication with the first irmer lumen in the proxi- 
mal shaft section and a third inner lumen which is 
configured to slidably receive a guidewire and which 
extends therein to the port in the distal end of the distal 
shaft section; and 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


c) means to releasably interconnect the distal end of the 
proximal shaft section and the proximal end of the 
distal shaft section to effect fluid communication 
between the first and second inner limscns. 

2. The intravascular catheter of claim 1 wherein an 
inflatable dilatation balloon is provided on the distal shaft 
section having an interior in fluid conmiunication with the 
second iimer lumen in the distal section. 

3. The intravascular catheter of claim 1 wherein the 
connector means includes male threads on an end of one of 
the shaft sections and female threads on a mating end of the 
other shaft section which are configured to threadably 
engage the male threads. 

4. The intravascular catheter of claim 1 wherein the 
tubular proximal shaft section includes an inner tubular 
member disposed therein which has a fourth inner hmien 
which is configured to slidably ttecdve a guidewire therein 
and which is in communicatioif with the third inner lumen in 
the distal shaft section. 

5. The intravascular catheter of claim 2 wherein means are 
provided on the proximal end of the proximal section for 
directing fluid through the first inner lumen extending 
therein and the second inner lumen in the distal section into 
the interior of the ballooa 

6. A dilatation catheter with an exchangeable shaft sec- 
tion, comprising: 

a) an elongated proximal shaft section having proximal 
and distal ends and an first inn er lumen extending 
therein to the distal end; 

b) an elongated distal shaft section having proximal and 
distal ends, a second inner lumen extending from the 
proximal end of the distal shaft section to a location 
spaced proximally from the distal end of the distal shaft 
section, a distal port in the distal end, a third inner 
lumen extending therein to and being in fluid commu- 
nication with the distal port and being coextensive and 
parallel with at least part of the second inner lumen; 

c) means to releasably connect the distal end of the 
proximal shaft section to the proximal end of the distal 
shaft section to effect fluid communication between the 
first inner lumen of the proximal shaft section and the 
second inner lumen of the distal shaft section; and 

d) an inflatable dilatation balloon on the distal shaft 
section having an interior in fluid communication with 
the second iimer lumen. 

7. The dilatation catheter of claim 6 wherein the connea- 
ing means include male threads on an end of one of the shaft 
sections and matching female threads on a mating end of the 
other shaft section. 

8. The dilatation catheter of claim 7 wherein the proximal 
shaft section includes inner and outer tubular members, the 
distal shaft section includes inner and outer tubular mend)ers 
and the threaded connecting means are on mating ends of the 
inner tubular members of the proximal and distal shaft 
sections. 

9. The dilatation catheter of claim 7 wherein the proximal 
shaft section includes inner and outer tubular members, the 
distal shaft section includes inner and outer tubular members 
and the threaded connecting means are on mating ends of the 
outer tubular members of the proximal and distal shaft 
sections. 

10. A balloon catheter with an exchangeable shaft section, 
comprising: 

a) an elongau^d proximal shaft scaion having proximal 
and distal ends and an first i nner lumen extending 
therein to the distal cnS; 
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b) as dongated distal shaft section having proximal and 
distal ends, a second inner lumen extending from the 
proximal aid of the distal shaft section to a location 

. spaced proximally from the distal end of the distal shaft 
section, a distal port in the distal end of the distal shaft 
section, a third inner lumen extending within the distal 
shaft section to the distal port and a third inner lumen 
extending therein coextensive and parallel with at least 
pan of the second inner lunien and being in fluid 
communication with the distal port; 

c) means to releasably connect ibt distal end of the 
proximal shaft section and the proximal end of the 
distal shaft section to effect fluid communication 
between the first inner lumen of the proximal shaft 
section and the second inner lumen of the distal shaft 
section; and 

d) an inflatable balloon on the distal shaft section having 
an interior in fluid communication with the second 
inner lumen. 

11. The balloon catheter of claim 10 including an expand- 20 
able stent which is mounted about the inflatable balloon in 
an uninflated condition and which is configured to expand 
upon the inflation of the balloon. 

• 12. A method of treating a patient's body lumen, com- 
prising: 

a) providing an intraluminal catheter which has an elon- 
gated catheter shaft, a proximal shaft section, a replace- 
able distal shaft section and means to releasably con- 
nect the replaceable distal section with the proximal 
shaft section; 

b) advancing the intraluminal catheter through a patient's 
body lumen until the catheter is disposed within a 
desired region thereof; 

c) performing an intraluminal procedure within the body 
lumen with the intraluminal catheter; 

d) withdrawing the intraluminal catheter from the patient; 

e) removing the replaceable distal shaft section of the 
intraluminal catheter; 

0 connecting a replacement distal shaft section to the 
proximal shaft section; and 

g) advancing the intraluminal catheter with the replace- 
ment distal shaft section into the patient's body lumen 
until the intraluminal catheter is disposed within a 
desired region of the patient's body lumen. 

13. A method of treating a patient's body lumen, com- 
prising: 

a) providing a dilatation catheter which has an elongated 
catheter shaft, a replaceable distal shaft section, a 
dilatation balloon on the replaceable distal shaft sec- 
tion, a proximal shaft portion and means to connect the 
proximal and distal shaft sections; 

b) advancing the dilatation catheter through the patient's 
vasculature until the dilatation balloon is disposed 
within a stenotic region of a patient's artery; 

c) withdrawing the dilatation catheter from the patient; 

d) removing the replaceable distal shaft section of the 
catheter, and 

e) connecting a replacement distal shaft section to the 
proximal shaft section; and 

advancing the catheter with the replacement distal shaft 
section into the patient's vasculature until the catheter 


8 


75 


30 


35 


40 


45 


50 


55 


60 


65 


is disposed within a desired region of the patient's 
vasculature. 

14. The method of claim 13 wherein the replacement 
distal shaft section, has an inflatable balloon with an expand* 
able stent mounted about the inflatable balloon and when the 
inflatable balloon and stent mounted thereon are disposed 
within the desired region of the patient's vasculature, inflat- 
ing the balloon to expand the stem within the desired region 
of the vasculature and then deflating the baUoon so that the 
catheter can be removed, leaving the expanded stent within 
the patient^s vasculature. 

15. A dilatation catheter comprising: 

a) an elongated catheter shaft having proximal and distal 
ends, a guidewire port in the distal end, a guidewire 
receiving irmer lumen extending to and being in fluid 
communication with the guidewire port and an inflation 
lumen extending tc$}bcation proximal to the distal end; 

b) a proximal shaft section iiaving proximal and distal 
ends and at least part of the inflation lumen extenting 
therein to the distal end of the proximal shaft sfection; 
and 

c) a replaceable distal shaft section having a proximal end, 
being releaseably cormected by said proximal end of 
the distal shaft section to the distal end of the proximal 
shaft section, at least part of the inflation liunen extend- 
ing within the distal shaft section distally therein from 
the proximal end of the distal shaft section to the 
location proximal to the distal end of the catheter shaft; 
and 

d) a dilatation balloon on the distal shaft section surround- 
ing the location having an interior in fluid communi- 
cation with the portion of the inflation lumen extending 
within the distal shaft sectioa 

16. An intravascular catheter comprising: 

a) a proximal shaft section having a proximal end, a distal 
end and an inner lumen extending therein; 

b) a distal shaft section having a proximal end, a distal 
end, a port in the distal end, a second irmer lumen 
extending therein in fluid communication with the 
irmer lumen of the proximal shaft section and a third 
inner lumen extending parallel and at least partially 
coextensive with the second irmer lumen within the 
distal shaft section and in fluid communication with the 
port in the distal end of the distal shaft section; and 

c) means to releasably coraiea the proximal end to the 
distal shaft section to the distal end of the proximal 
shaft section. 

17. The intravascular catheter of claim 16 wherein the 
distal shaft section is releasably connected to the proximal 
shaft section by means of interconnecting threads on the 
distal end of the proximal shaft section and on the proximal 
end of the distal shaft section. 

18. The intravascular catheter of claim 17 wherein the 
threads on the distal end of the proximal shaft section are 
male threads and the mating threads on the proximal end of 
the distal section arc female threads. 

19. The intravascular catheter of claim 17 wherein the 
proximal section is a metallic tube. 

20. The inuavascular catheter of claim 19 wherein the 
metallic proximal shaft section has male threads on the distal 
end thereof. 

21. The intravascular catheter of claim 17 wherein the 
means to releasably connect the proximal end of the distal 
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shaft section to the distal end of the proximal shaft section 
includes an intermediate tubular element which has proxi- 
mal and distal ends, threads on at least one of said ends 
which match the threads on the mating end of one of the 
shaft sections with the other of said ends of the intermediate 
tubular element being secured to the mating end of the other 
shaft section. 
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22. The intravascular catheter of claim 21 wherein threads 
are on the proximal end of the intermediate tubular element 
and the distal end of the proximal shaft section. 

23. The intravascular catheter of claim 21 wherein threads 
are on the distal end of the intermediate tubular element and 
the proximal end of the distal shaft section. 

***** 


EXHIBIT B 

24. A method for performing a medical procedure using a catheter comprising 
the steps of: 

a) providing a catheter with a first catheter shaft section having a 
proximal end. a distal end and a first inner lumen extending therein to a location 
proximal to the distal end, a second catheter shaft section disposed proximal to the first 
catheter shaft section having a proximal end, a distal end and an inner lumen extending 
therein and a releasable connection between the distal end of the second catheter shaft 
section and the first catheter shaft section with the inner lumen within the first shaft 
section being in fluid communication with the inner lumen within the second catheter 
shaft section; 

b) inserting the catheter into a patient over a guidewire disposed in 
part within the patient, with at least a portion of the second catheter shaft section 
extending out of the patient, to perform a medical procedure; 

c) pulling the portion of the second shaft section extending out of the 
patient over the guidewire to withdraw at least part of the catheter shaft from the 
patient; and 

d) disengaging one of the catheter shaft sections from the other 
catheter shaft section. 

25. An intravascular catheter which comprises proximal and distal ends, a 
port in the distal end, a balloon connected to an inflation lumen, said balloon being 


carried adjacent said distal end, a guidewire lumen extending within the catheter to the 
port in the distal end, said catheter comprising a plurality of segments having 
connectors which are secured together in end-to-end relations to form said catheter, but 
which are both separable into separated segments by the user. 

26. The method of removing an intravascular catheter from a patient's 
vascular system over a guidewire. which comprises: grasping said catheter and 
grasping said guidewire; partially withdrawing said catheter out of the vascular system 
of the patient while restraining the guidewire from retracting movement; removing a 
proximally mounted section of said catheter from the remainder of said catheter, and 
separately sliding said catheter section off of the guidewire while substantially 
continuously grasping the guidewire to prevent retracting movement thereof. 

27. A method for withdrawing a catheter from a patient's vascular system, 
which comprises the steps of: 

a) introducing a guidewire into said vascular system; 

b) advancing a catheter in said vascular system over said guidewire. said 
catheter having at least a distal section and a proximal section releasably connected to 
the distal section; 

c) withdrawing said catheter from said vascular system over said guidewire 
by first removing said proximal section while restraining said guidewire; and 

d) thereafter removing said distal section while restraining said guidewire. 


28. A catheter for introduction into and withdrawal from the vascular system of 
a patient over a guidewire in said vascular system, which comprises: 

a) said catheter having a distal section and a proximal section; 

b) said distal section and said proximal section being aitematively 
connectable and separable; and 

c) said catheter being adapted for introduction into said vascular 
system over said guidewire and for withdrawal from said vascular system over said 
guidewire by removing said proximal section while restraining said guidewire and 
thereafter removing said distal section while restraining said guidewire. 

29. A method for performing a medical procedure using a catheter comprising 
the steps of: 

a) providing a catheter with a first catheter shaft section having a 
proximal end. a distal end and a first inner lumen extending therein, a second catheter 
shaft section disposed proximal to the first catheter shaft section having a proximal end. 
a distal end and an inner lumen extending therein and a releasable connection between 
the distal end of the second catheter shaft section and the first catheter shaft section 
with the inner lumen within the first shaft section being in fluid communication with the 
inner lumen within the second catheter shaft section; 


b) inserting the catheter into a patient over a guidewire disposed In 
part within the patient, with at least a portion of the catheter extending out of the 
patient, to perform a medical procedure; 

c) pulling the portion of the catheter extending out of the patient over 
the guidewire to withdraw at least part of the catheter from the patient; and 

d) disengaging one of the catheter shaft sections from the other 
catheter shaft section. 

30. An intravascular catheter which comprises proximal and distal ends, a port in the 
distal end, an inflation lumen extending within the catheter to a distal portion thereof, a 
balloon on the distal portion of the catheter in fluid communication with the inflation 
lumen, a guidewire lumen extending within the catheter to the port in the distal end, 
said catheter comprising a plurality of shaft segments having connectors which are 
releasably secured together in end-to-end relation. 
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INTRAVASCLXAR CATHETER WITH A 
REPLACEABLE SHAFT SECTION 

BACKGROUND OF THE INVENTION 

This invention generally relates to the field of intravas- 
cular catheters which are advanceable over a guide wire into 
a desired region of a patient* s vasculaure. and particularly 
to an intravascular catheter which is advanceable into a 
patient's coronary arteries for therapeutic or diagnostic 
procedures therein. 

In percutaneous transluminal coronary angioplasty 
(PCTA) procedures, a guiding catheter having a preshapcd 
distal tip is percutaneously introduced by a Seldingcr tech- 
niques into the cardiovascular system of a patient and 
advanced within the system tmtil the preshaped distal tip of 
the guiding catheter is disposed within the ascending aorta 
adjacent the ostium of the desired coronary artery. The 
guiding catheter is relatively stiff and when it is twisted or 
torqued from its proximal end, which extends outside the 
patient, the distal tip of the guiding catheter may be guided 
into the desired coronary ostium. With the distal end of the 
guiding catheter well seated within the ostium of the desired 
coronary artery, a balloon dilatation catheter is introduced 
into and advanced through the guiding catheter and out the 
distal tip thereof into the patient* s coronary artery until the 
balloon on the distal extremity of the dilatation catheter is 
properly positioned across the lesion to be dilated. Once 
properly positioned, the balloon is inflated one or more times 
to a pr^termined size with radiopague liquid at relatively 
high presstires (e.g., generally 4-12 atmospheres) to dilate 
the stenotic region of the diseased artery. When the dilata- 
tions have been completed, the balloon is finally deflated so 
that the dilatation catheter can be removed from the dilated 
stenosis to allow the resumption of increased blood flow 
through the dilated artery. 

One frequently used type of angioplasty catheter is an 
over-the-wire type catheter which has an inner lumen 
extending within the catheter shaft which is configured to 
slidably receive a guidewire which facilitates advancement 
of the catheter over the guidewire to the desired location 
within the patient's coronary arteries. The guidewire receiv- 
ing inner lumen may extend the entire length of the catheter 
as in conventional over-ihe-wirc catheters or only in the 
distal portion of the catheter between a distal guidewire port 
and a proximal guidewire port which is spaced a short 
distance proximally from the distal guidewire port and a 
substantial distance from the proximal end of the catheter as 
in rapid exchange type catheters. 

ft is not uncorranon during, an- angiopla&iy procedure to 
exchange the dilatation catheter once the dilatation catheter 
has been advanced within the patient's arterial system. For 
example, if the physician determines that the inflated size of 
the balloon or the length of the balloon is inappropriate for 
the stenosis to be dilated, the dilatation catheter will be 
withdrawn and another, more appropriately sized dilatation 
catheter will be advanced into the coronary artery over the 
guidewire which remains in-placc to dilate the stenosis. 
However, if the catheter is a conventional over-thc-wirc 
catheter, before the catheter is withdrawn cither the 
guidewire in place must be replaced with an exchange wire, 
which is similar to the in-place guidewire except about twice 
as long, e.g. about 300 cm, as the normal guidewire or an 
extension wire about the same length as the in-place 
guidewire must be secured to the proximal end of the 
in-place guidewire to facilitate the withdrawal of the cath- 
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cter from the patient' s vasculature without loss of the distal 
posiuon of the guidewire. The reason that it is imponant to 
maintain the posiuon of the distal Up of the guidewirc across 
the stenMis. is that, if the guidcwire is withdrawn, it may 
UJke the attendirig physician a substantial amoum of time, 
e.g from about 15 minutes up to about two hours or more 
to advance a replacement guidcwire into the patient s coro- 
nary anery and across the stenosis to be dilated and to then 
advance the dilatauon catheter unUI the dilatation balloon 
thereof crosses the stenotic region. The original unsuitable 
catheter is usually discarded. 

In some instances, after a dilatation is compleie it is 
necessary or at least desireable to implant a stent in the 
dilated stenotic region to provide long term patency thereto 
In these cases the dilatation catheter which has performed 
the dilatauon is removed and another balloon catheter hav- 
mg an unexpanded stent mounted about the balloon is 
advanced over the in-place guidcwire to the stenoUc region 
where the balloon is inflated to expand and thus implant the 
stent m the stenotic region. In this case the original aneio- 
plasty catheter is also discarded. 

What has been needed and heretofore unavailable is a 
system for easily changing a shaft section of an intravascular 
catheter without the need to discard the enure catheter The 
present mvention satisfies these and other needs 


SUMMARY OF THE INVENTION 

^ The present invention is directed to an intraluminal cath- 
eter with an exchangeable shaft section. 

The inualuminal catheter of the invention has an elon- 
gated shaft having a proximal shaft section with at least one 
inner lumen extending therein and a distal shaft secuon with 
35 ail inner lumen extending therein which is in communication 
with the inner lumen of the proximal shaft section Means 
are provided to releasably secure the proximal end of the 
distal shaft secuon to the distal end of the proximal shaft 
ponion. The proximal end of the distal shaft section is 
40 provided with releasable connecting means which is con- 
figured w be connected to connecting means on the distal 
end of the proximal shaft section which allows the distal 
secuon to be readily exchanged for another distal section 
The preferred releasable connecUng means are matching 
45 threads, male threads on the exwrior of one shaft secuon 
member and female threads on the interior of another shaft 
secuon member which arc configured to receive shaft sec- 
uon member with the male threads. 
In one aspect of the invention, the intraluminal catheter is 
so a dilauuon catheter for performing angioplasty procedures 
with a dilatation balloon on the distal shaft section thereof 
This allows the original distal shaft seaion to be cxchangca 
for another distal shaft section when, for example the 
dilauuon balloon is of inappropriate size, either in length or 
33 in inflated diameter, for a particular stcnouc region of the 
patient's anery. 

The distal shaft sccUon 42 of the above dilatation catheter 
may also be replaced when it is necessary or desireable to 
insial a stent in a dilated stcnouc region of the patient s 

60 anery to ensure that the region remains patent after the 
dilatauon. In this case, the original distal shaft section is 
removed after the dilaution has been performed and a 
replacement distal shaft secuon having an inflatable balloon 
or other expandable means thereon with a stent mounted 

65 about the inflatable balloon or other expandable means The 
catheter with the replacement distal shaft section is 
advanced within the ancrial system of the patient until the 
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inflatable balloon or other expandable means is disposed 
within the stenosis so expansion thereof expands the stent to 
secure the stent within the arterial passageway. The 
expanded balloon may then be deflated and the catheter 
removed from the patient with the expanded stent maintain- 
ing within the arterial passageway to maintain its patency. 

In a presently preferred embodiment, the exchangeable 
catheter shaft section has an inner and an outer tubular 
member with the threaded connections on an end of either 
the outer tubular member or the inner tubular member or 
both which engage the matching treads on the mating ends 
of the tubular members of the shaft section which is not to 
be replaced when the threaded connections are made. 

The above described advantages of the invention as well 
as others will become more apparent from the following 
detailed description of the invention when taken in conjunc- 
tion with the accompanying exemplary drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 

RG. 1 is an elevational view, partially in section, of an 
over-the-wire balloon dilatation catheter embodying fea- 
tures of the invention. 

no. 2 is a transverse cross-sectional view of the catheter 
shown in RG. 1 taken along the lines of 2 — 2. 

RG. 3. is an elevational view, partially in section, of a 
rapid exchange type balloon dilatation catheter embodying 
features of the invention. 

RG. 4 is an elevational view of a distal portion of a 
balloon catheter embodying features of the invention with an 
expandable stent mounted on the balloon of the catheter with 
the balloon and the stent in expanded conditions within a 
stenotic region of a patient's artery. 


DETAILED DESCRIPTION OF THE INVEN- 
TION 

With reference to RGS. 1 and 2. dilatation catheter 10 
embodying features of the invention includes an elongated 
catheter shaft 11 with a proximal section 12 and a replace- 
able distal section 13. The proximal section 12 has an outer 
tubular member 14 and an inner tubular member 15 with the 
distal end of the outer tubular member having male threads 

16 for conncaion to the distal section 13. The distal section 
13 has an outer tubular member 17 and an inner tubular 
member 18 with proximal end of the outer tubular member 

17 having female threads 19 which arc configured to engage 
the. male threads 16. on the distal end of the outer tubular 
member 14. The distal end of the inner tubular member 15 
of the proximal section 12 is tapered so as to sealingly fit into 
the inner passageway of the inner tubular member 18 of the 
distal section 13 when the outer tubular members 14 and 16 
are thrcadably connected (as shown in phantom in RG. 1). 
The outer tubular member 17 may be provided with webs or 
spacers (not shown) to ccnually position the inner tubular 
member 18 within the outer tubular member 17 to ensure 
appropriate entry of the distal end of the inner tubular 
member 15 into the inner tubular mehibcr 18. 

A dilatation balloon 22 is provided on the replaceable 
distal section 13 which has an interior in fluid communica- 
tion with the armular irmer lumen 23 defined between the 
inner and outer tubular members 18 and 17 and the annular 
lumen 24 defined between the outer and inner tubular 
members 14 and 15 of the proximal section 12. 
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A multiann adaptor 25 is provided on ihc proximal end of 
the proximal seciion 12 lo faciliiaie delivery of infiaiion 
fluid 10 the interior of dilaiaiion balloon 22 through side arm 
26 and annular lumens 23 and 24. The inner tubular mem- 
5 bcrs 15 and 18 define a guidcwire receiving lumen 27 which 
extends from the adapter 25 through the length of the 
catheter to a distal guidewire port 28 in the distal end of the 
distal placeable section 13 and is configured lo slidabiy 
receive a guidewire 30. 

10 Due to strength requirements for the threaded connection 
between the outer tubular members 14 and 17. it is usually 
preferable to form the threaded portions 31 and 32 of these 
members of a high strength material (e.g. stainless steel, 
NiTi alloys and the like). In this instance, the separate 
threaded connecting elements 31 and 32 would be formed 
independently of the other portions of the outer tubular 
members 14 and 17 and then secured to these members by 
a suitable adhesive or other means such as a fusion or 
solvent bond, depending upon the nature of the material 
2Q from which the separate connecting elements 31 and 32 are 
formed. Other materials which are suitable for forming the 
connecting elements 31 and 32 include high strength poly- 
mers such as polycarbonate polymers and the like. 
The dilatation catheter 10 depicted in RGS. 1-2 may be 
25 used in a typical fashion whereby it is advanced over 
guidewire 30 previously disposed across the stenosis to be 
dilated until the balloon 22 extends across the lesion to be 
dilated. In the event the balloon's size, e.g. its inflated 
diameter or its length, is found to be inappropriate for the 
30 lesion to be dilated, the catheter 10 is withdrawn from the 
patient over the guidewire 30 and once outside of the patient, 
the removable distal section 13 and the proximal section 12 
can be separated by twisting one or both so that the threaded 
members 31 and 32 can disengage. Another distal section of 
35 essentially the same construction, but with a balloon with a 
more appropriately sized length or inflated diameter, may 
then be threadably secured onto the distal end of the proxi- 
mal section 12 and the reconstructed dilatation catheter may 
then be mounted onto the in- place guidewire and advanced 
40 over the guidewire until the more appropriately sized dila- 
tation balloon crosses the stenosis. An extension wire is 
usually secured to the proximal end of the guidewire 30 to 
facilitate the withdrawal of the original catheter 10 and the 
introduction and advancement of the replacement catheter 
45 with a new distal shaft section through the patient's arterial 
system until the more appropriately sized replacement bal- 
loon extends across the stenosis. The replacement balloon 
may then be inflated one or more limes in a conventional 
manner to dilate the stenotic region of the patient's anery 
50 and then be withdrawn as the original catheter 10. 

RG. 3 illustraics a rapid exchange type dilatation caihctcr 
40 embodying features of the invention which has a proxi- 
mal shaft section 41, a distal shaft section 42. a dilatation 
balloon 43 on the distal shaft section and an adaptor 44 on 
55 the proximal end of the proximal shaft seciion. The proximal 
shaft section 41 is preferably hypotubing formed of metal 
such as stainless steel (e.g. 304) pr pseudoclastic NiTi alloy 
provided with male threads 46 which arc configured to 
threadably engage the female threads 47 on connector 
60 element 48 secured to the proximal end of distal shaft 
section 42. As shown in FIG. 3, the distal shaft section 42 is 
provided wiih a guidewire receiving inner lumen 50 which 
extends from proximal guidewire port 51 to the distal 
guidewire port 52 provided in the distal end of ihc catheicr 
63 A dual lumen ponion 53 extends from the conneaor element 
48 to just within the proximal end of the balloon 43 and a 
tubular extension 54 thereof extends through the interior of 
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the balloon 43 and out the distal end thereof. A guidewire 55 
is slidably disposed within the guidewire receiving inner 
lumen 50. A radiopague marker 56 is provided on the tubular 
extension 54 at the midpoint between the two ends of the 
balloon 43 to facilitate the fluoroscopic observation thereof 
within the patient. 

The distal shaft section 42 of the catheter 40 may be 
replaced as in the previously described embodiment, the 
only major difiference being thai there is no need for an 
extension wire to facilitate withdrawal of the original caih- 
eier 40 and the introduction of the replacement catheter with 
a diflferent distal section. 

no. 4 illustrates a replacement distal section 60 similar 
to the distal section 42 shown in FIG. 3 but adapted to 
deliver an expandable stem 61 to a stenotic region of a 
patient's anery to provide long term patency. Once the stem 
61 is properly expanded the balloon 63 may be deflated and 
the catheter withdrawn from the patient. This particular 
embodiment may be utilized after dilatation of the stenotic 
region by means of a catheter of the invention such as shown 
in RG. 3. In this instance, after the dilatation, the dilatation 
catheter may be withdrawn, the distal section 42 removed 
from the proximal shaft section 41 by disengaging the 
threaded ends of the proxinial shaft section and connector 
element 48 and securing the replacement distal section 60 to 
the threaded end of proximal shaft section by thrcadably 
engaging the conneaor element 64 with female threads 65 
to the distal end of the proximal shaft section with male 
threads 46. The replacement catheter with the distal section 
60 may then be advanced into and through the patient's 
arterial system over th& guidewire 66 until the balloon 63 is 
disposed across the stenosis. Expansion of the balloon 63 
within the stenosis expands the stent 61 ta hold open the 
stenotic region of the patient's artery. The catheter can then 
be removed with the stent remaining within the dilated 
arterial passageway to maintain its patency. 

The catheter construction and the materials of the various 
portions thereof may be conventional. Moreover, while the 
invention is described herein in terms of certain preferred 
embodiments, a variety of modification can be made. For 
example, threaded connections arc described between the 
proximal and distal shaft sections lo facilitate separation of 
the distal shaft section from the proximal shafi section. 
However, other types of connections are contcmplaed with 
the present invention, the threaded connection being a 
presently preferred embodiment. Other connections include 
projections and corresponding dctentes. Additionally, while 
replacement of the distal shaft section is primarily described 
herein, those skilled in the art will recognize that the 
proximal shaft section may be the replaceable shaft section. 
Other modifications and improvements may be made to the 
invention without departing from the scope* thereof. 

What is claimed is: 

1. An intravascular catheter with an exchangeable shaft 
section, comprising: 

a) an elongated tubular proximal shaft section having 
proximal and distal ends and a first inner lumen extend- 
ing therein: 

b) an elongated distal shaft section having proximal and 
distal ends, a port in the distal end of the distal shaft 
section, a second inner lumen extending therein in fluid 
communication with the first inner lumen in the proxi- 
mal shaft section and a third inner lumen which is 
configured to slidably receive a guidewire and which 
extends therein to the port in the distal end of the distal 
shaft section; and 
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c) means lo relcasably inicrconnea the distal end of the 
proximal shaft scciion and the proximal end of the 
distal shaft section to effea fluid communication 
between the first and second inner lumens. 
5 2. The intravascular catheter of claim 1 wherein an 
inflatable dilatation balloon is provided on the distal shaft 
section having an interior in fluid communication with the 
second inner lumen in the distal section. 

3. The intravascular catheter of claim 1 wherein the 
10 connector means includes male threads on an end of one of 

the shaft sections and female threads on a mating end of the 
other shaft section which are configured to threadably 
engage the male threads. 

4. The intravascular catheter of claim 1 wherein the 
15 tubular proximal shaft section includes an inner tubular 

member disposed therein which has a fourth inner lumen 
which is configured to slidably receive a guidewire therein 
and which is in communication with the third inner lumen in 
the distal shaft section. 

20 5. The intravascular catheter of claim 2 wherein means are 
provided on the proximal end of the proximal section for 
directing fluid through the first inner lumen extending 
therein and the second inner lumen in the distal section into 
the interior of the balloon. 

25 6. A dilatation catheter with an exchangeable shaft sec- 
tion, comprising: 

a) an elongated proximal shaft section having proximal 
and distal ends and an first inner lumen extending 
therein to the distal end; 

30 

b) an elongated distal shaft section having proximal and 
distal ends, a second inner lumen extending from the 
proximal end of the distal shaft section to a location 
spaced proximally from the distal end of the distal shaft 
section, a distal port in the distal end, a third , inner 
lumen extending therein to and being in fluid commu- 
nication with the distal port and being coextensive and 
parallel with at least pan of the second inner lumen; 

c) means to releasably connect the distal end of the 
proximal shaft section to the proximal end of the distal 
shaft section to effect fluid communication between the 
first inner lumen of the proximal shaft section and the 
second inner lumen of the distal shaft scciion; and 

d) an inflatable dilatation balloon on the distal shaft 
45 section having an interior in fluid communication with 

the second inner lumen. 

7. The dilatation catheter of claim 6 wherein the connect- 
ing means include male threads on an end of one of the shafi 
sections and matching female threads on a mating end of the 

50 other shaft section. 

8. The dilatation catheter of claim 7 wherein the proximal 
shaft section includes inner and outer tubular members, the 
distal shaft section mdudcs inner and outer tubiriap members 
and the threaded connecting means are on mating ends of the 

55 inner tubular members of the proximal and distal shaft 
sections. 

9. The dilaution catheter of claim 7 wherein the proximal 
shaft section includes inner and outer tubular members, the 
distal shaft section includes inner and outer tubular members 

60 and the threaded connecting means arc on mating ends of the 
outer tubular members of the proximal and distal shaft 
sections. 

10. A balloon catheter with an exchangeable shaft section, 
comprising: 

65 a) an elongated proximal shaft section having proximal 
and distal ends and an first inner lumen extending 
therein to the distal end; 


b) an elongated distal shaft section havine iwnxim=>i ^ 
Jsul ewls. a second inner lumen el^C^^ 
proximal end of the distal shaft section w 

c) means to rclcasably connect the distal end of the 

te ween^ "•^'^ commtmicatioJ 

oetween the first mncr lumen of the omxm^i chos 

d) an inflatable balloon on the distal shaft section h 
anin^oMn fl.d communicaUottirj ^ 

ab.VsSrsis~s::rets^^^ 

an uninflated condition and which S cinfi^ S^lf" 
upon the inflation of the balloon """8"^ "P»d 
^11 A method of treating a patient's body lumen, com- 

a) providing an intraluminal catheter which has an elon- 
gated catheter shaft, a proximal shaft secuon. a replace- 
able distal shaft section and means to rcleasably con- 

S^ctTor"*"^ ""'"^ P-"-' 

b) advancing the intraluminal catheter through a patient s 
body lumen until the catheter is disposed within I 
desired region thereof; 

0 performing an intraluminal procedure within the body 
lumen with the intraluminal catheter. 

d) withdrawing the intraluminal catheter from the paUent- 

e) removing the replaceable distal shaft secuon of the 
miraluminal catheter; 

^ Z11"."'h ft'"'""'""' "^'"^ ^•^^ '0 'he 

proximal shaft section; and 

g) advancing the intraluminal catheter with the replace- 
ment distal shaft secuon into the patient's body lumen 
unulthe intraluminal catheter is disposed with.? 
desired region of the patient s body lumen 

prising ""^"^ °^ ^^"8 " P'^"™"^ com- 

caO^ier sha^L. a replaceable distal shaft section, a 
dilaiauon balloon on the replaceable distal shaft sec- 
uon. a proximal shaft ponion and means to connect the 
proximal and distal shaft sections: 

b) advancing.ihc dilaution catheter through the patient s 
vasculature until the dilatation balloon is disposed 
within a sicnouc region of a patient s anery 

c) withdrawing the dilaution catheter from the' patient- 

d) removing the replaceable disuil shaft section of the 
catheter: and 

ei connecting a replacement distal shaft secuon to the 

proximal shaft section: and 
advancing the catheter with the replacement disul shaft 

section into the paucni s vasculature unul the catheter 
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is disposed wiihin a desired region of the paiienf s 
vasculature. 

14. The method of claim 13 wherein the replacement 
distal shaft section has an inflatable balloon with an cxpand- 

5 able stent mounted about the inflatable balloon and when the 
inflatable balloon and stent mounted thereon are disposed 
within the desired region of the patient*s vasculature, inflat- 
ing the balloon to expand the stent wiihin the desired region 
of the vasculature and then deflating the balloon so that the 

10 catheter can be removed, leaving the expanded stent within 
the patient's vasculature. 

15. A dilatation catheter comprising: 

a) an elongated catheter shaft having proximal and distal 
ends, a guidewire port in the distal end. a guidewirc 

15 receiving inner lumen extending to and being in fluid 
communication with the guidewire pon and an inflation 
lumen extending to location proximal to the distal end: 

b) a proximal shaft section having proximal and distal 
ends and at least part of the inflation lumen extcnting 

^ therein to the distal end of the proximal shaft section; 
and 

c) a replaceable distal shaft section having a proximal end, 
being releaseably connected by said proximal end of 

25 the distal shaft section to the distal end of the proximal 
shaft section, at least pan of the inflation lumen extend- 
ing within the distal shaft section disially therein from 
the proximal end of the distal shaft section to the 
location proximal to the distal end of the catheter shaft; 

^ and 

d) a dilatation balloon on the distal shaft section surround- 
ing the location having an inurrior in fluid communi- 
cation with the portion of the inflation lumen extending 

35 within the distal shaft section, 

16. An intravascular catheter comprising: 

a) a proximal shaft section having a proximal end, a distal 
end and an inner lumen extending therein; 

40 b) a distal shaft section having a proximal end, a distal 
end, a pon in the distal end, a second inner lumen 
extending therein in fluid communication with the 
inner lumen of the proximal shaft section and a third 
inner lumen extending parallel and at least partially 

^5 coextensive with the second inner lumen wiihin the 
distal shaft section and in fluid communication with the 
port in the distal end of the distal shaft section; and 
c) means to relcasably connect the proximal end to the 

50 distal shaft section lo the distal end of the proximal 
shaft section. 

17. The inuavascular catheter of claim 16 wherein the 
distal shaft section is releasaWy cormcacd to the proximal 
shaft section by means of interconnecting threads on the 

55 distal end of the proximal shaft section and on the proximal 
end of the distal shaft section. 

18. The intravascular catheter of claim 17 wherein the 
threads on the distal end of the proximal shaft section arc 
male threads and the mating threads on the proximal end of 

60 the distal section arc female threads. 

19. The intravascular catheter of claim 17 whercin the 
proximal section is a metallic tube. 

20. The intravascular catheter of claim 19 whercin the 
metallic proximal shaft section has male threads on the distal 

65 end thereof. 

21. The intravascular catheter of claim 17 whercin the 
means to relcasably connca the proximal end of the distal 
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shaft section to tht distal end of the proximal shaft section 
includes an inicnncdiaic tubular elenncni which has proxi- 
mal and distal ends, threads on at least one of said ends 
which match the threads on the mating end of one of the 
shaft sections with the other of said ends of the intermediate 
tubular clement being secured to the mating end of the other 
shaft section. 


22, The intravascular catheter of claim 21 wherein threads 
are on the proximal end of the imcrmediaie tubular element 
and the distal end of the proximal shaft section. 

23. The intravascular catheter of claim 21 wherein threads 
are on the distal end of the intermediate tubular element and 
the proximal end of the distal shaft section. 


24. A method for Derformina a medical procedure using a catheter 
comprising the steps of: - 

a) providing a catheter with a first catheter shaft section having 
a proximal end, a distal end and a first inner lumen extending therein to a 
location proximal to the distal end, a second catheter shaft section disposed 
proximal to the first catheter shaft section having a proximal end, a distal end 
and an inner lumen extending therein and a releasable connection between the 
distal end of the second catheter shaft section and the first catheter shaft section 
with the inner lumen within the first shaft section being in fluid communication 
with the inner lumen within the second cathetei- shaft section: 

b) inserting the catheter into a patient over a ouidewire 
disposed in part within the patient, with at least a portion of the second catheter 
shaft section extending out of the patient, to perform a medical procedure: 

c) pulling the portion of the second shaft section extending out 
of the patient over the ouidewire to withdraw at least part of the catheter shaft 
from the patient: and 

d) disengaging one of the catheter shaft sections from the 
other catheter shaft section. 
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25. An intravascular catheter which comprises proximal and distal 
ends, a port in the distal end, a balloon connected to an inflation lumen, said 
balloon being carried adjacent said distal end, a ouidewire lumen extending 
within the catheter to the port in the distal end, said catheter comprising a 
Plurality of segments having connectors which are secured together in end-to- 
end relations to form said catheter, but which are both separable into separated 
segments bv the user. 

26. The method of removing an intravascular catheter from a patient's 
vascular system over a ouidewire. which comprises: grasping said catheter and 
grasping said guidewire: partially withdrawing said catheter out of the vascular 
system of the patient while restraining the guidewire from retracting movement: 
removing a proximallv mounted section of said catheter from the remainder of 
said catheter, and separately sliding said catheter section off of the ouidewire 
while substantially continuously grasping the ouidewire to prevent retracting 
movement thereof. 

27. A method for withdrawing a catheter from a patient's vascular 
system, which comprises the steps of: 

a) introducing a guidewire into said vascular system: 


« 
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b) advancing a catheter in said vascular system over said Quidewire. 
said catheter having at least a distal section and a proximal section releasablv 
connected to the distal section: 

c) withdrawing said catheter from said vascular svstem over said 
guidewire by first removing said proximal section while restraining said 
guidewire: and 

d) thereafter removing said distal section while restraining said 
guidewire. 

28. A catheter for introduction into and withdrawal from the vascular 
system of a patient over a guidewire in said vascular system, which comprises: 
a^ said catheter having a distal section and a proximal section: 

b) said distal section and said proximal section being 
alternatively connectable and separable: and 

c) said catheter being adapted for introduction into said 
vascular svstem over said guidewire and for withdrawal from said vascular 
system over said guidewire bv removing said proximal section while restraining 
said guidewire and thereafter removing said distal section while restraining said 
guidewire. 
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REISSUE 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re Reissue Application of 


Examiner: Not yet assigned 


Bagaoisan et al. 


Group Art Unit: 3306 


Patent No.: 5,498,240 


Serial No.: 08/843,711 


Issued: September 10, 1996 


Filed: April 16, 1997 


For: INTRAVASCULAR CATHETER WITH ) 
A REPLACEABLE SHAFT SECTION ) 

Docket No.: 22965-211 1 ) 

DECLARATION OF NITA J. MILLER IN SUPPORT OF PETITION FOR FILING BY 
OTHER THAN ALL INVENTORS PURSUANT TO 37 C.F.R. § 1 .47(e) 

BOX DAG 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

I, Nita J. Miller, depose and say that: 

1. I have been a Patent Assistant to Edward J. Lynch, Applicants' 
Attorney, with Heller Ehrman White & M^Auliffe since July 1 997. However, i have 
been employed as a Patent Assistant since October 1 991 . 

2. On July 1 7, 1 998, I forwarded a letter by Federal Express to John P. 
Shanahan at 1530 Barn Owl Place, Santa Rosa, CA, 95409. I enclosed therewith a 
copy of the above-referenced reissue application, including specification, claims and 
drawings, as filed, a Declaration and Power of Attorney for his signature In 
connection with the above-referenced application, and a return self-addressed. 


1 


RE of Patent No. 5,498.240 
Docket No. 22965-21 1 1 



postage prepaid FederaTCxpress envelope. A copy of said fetter is attached hereto 
as Exhibit A. To date, I have not received a response of any kind. 

I hereby declare that all statements nnade herein of nny own knowledge are 
true and that all statements made on information and belief are believed to be true, 
and further that these statements were made with the knowledge that wilful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of this application or any reissue patent 
issued thereon. 


Executed this 3^ ^ dav of 


J 1 9 9^ . at Palo Alto, CA. 
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10/30/98 2:53 PM 
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525 University Avenue 
Palo Alto 

California 9430 1 - 1 900 

Telephone: (650) 324-7000 
Facsimile: (650)324-0638 

Ntta J. Miller 
(650) 324-7! 07 
nmiller@hewm.com 


HelWr Ehrman White & M9WlIffe 

ATTORNEYS 

A PARTNERSHIP OF PROFESSIONAL CORPORATIONS 


July 17, 1998 


Via Federal Express 

John P. Shanahan 
1530 Bam Owl Place 
Santa Rosa, CA 95409 



San Francisco 
Los Anoeles 
Silicon Valley 

Seattle 
Portland 
Anchorage 

Washington, D.C. 
Hong Kong 
Singapore 
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Re: Reissue Application of U.S. Patent 5,498,240 
INTRAVASCULAR CATHETER WITH 
REPLACEABLE SHAFT SECTION 

Inventors: Bagaoisan a/. 
Serial No.: 08/843,711 
Filed: April 16, 1997 
Our Docket No.: 22965-2111 
ACS Docket No.: 8482.4 


Dear Mr. Peacock: 

Enclosed is a copy of the above-referenced reissue application. Please carefully 
review the application and the Declaration and Power of Attorney . If everything is in 
order, please sign and date the Declaration and Power of Attorney, and return the 
application and executed Declaration and Power of Attorney to us. 

Please return the executed Declaration and Power of Attomejfto us in the enclosed, 
self-addressed, postage prepaid Federal Express envelope no later tjian August 14, 1998, 
for filing with the U.S. Patent and Trademark Office. 

Should you have any questions, please feel free to contact us. 

Yours truly, 


Nita J. Miller 
Patent Assistant 
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REISSUE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Reissue Application of ) Examiner: Not yet assigned 

Bagaoisan et aL ) 

) Group Art Unit: 3306 
Patent No.: 5,498,240 ) 

_ ) Serial No.: 08/843,711 

Issued: September 10, 1996 

/ WW 0 3 18*58 ^P''" ^^^^ 

For: INTRAVASCULAR CATHETER VyiTH ^ 

A REPLACEABLE SHAFT SECTIok^ ^Ji 

Docket No.: 22965-2111 


DECLARATION OF MARI KLEINEIDAM IN SUPPORT OF PETITION FOR FILING BY OTHER 
THAN ALL INVENTORS PURSUANT TO 37 C.F.R. § 1, 47(e) 

BOX DAG 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

I, Mari Kleineidam, depose and say that: 

1. I have been a Patent Assistant to Edward J. Lynch, Applicants' Attorney, 
since April 1994. 

2. On September 9, 1998, I called a telephone number provided by directory 
assistance for John Shanahan in Santa Rosa, California, (707) 539-5396. I spoke with a 
gentleman who answered the phone and who told me that there was no John Shanahan at 
that number. I also called a telephone number in the United Kingdom, Oil 44 25 681- 
1488, that was listed as a previous home telephone number for John P. Shanahan by his 
former employer, Guidant Corporation, and discovered that it had been disconnected. 

3. On September 9, 1998, I forwarded a letter to John P. Shanahan, by 
Certified Mail, return receipt requested, to 1530 Barn Owl Place, Santa Rosa, California, 
95409. I enclosed therewith a copy of the above-referenced reissue application, including 


RE of Patent No. 5,498,240 
Docket No. 22965-2111 


specification, claims and drawings as filed, and a Declaration and Power of Attorney for his 
signature in connection with the above-referenced application, and a return self-addressed, 
postage prepaid Federal Express envelope. A copy of said letter is attached hereto as 
Exhibit A. I received the return receipt certified mail card on September 21, 1998. The 
certified mail card was signed by a Mr. /Ms. Weige, with an indication that the customer 
(John Shanahan) requested a waiver for signature. A copy of the certified mail card is 
attached hereto as Exhibit B. I called the U.S. Postal Service to determine the meaning of 
"customer waiver for signature" written on the certified mail card, and was told by a 
supervisor at the U.S. Postal Service that the addressee (John Shanahan) requested an 
authorization to have Mr. /Ms. Weige sign for the certified mail return receipt requested on 
his behalf. To date, I have not received a response of any kind from John P. Shanahan. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that wilful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such wilful false statements may jeopardize the validity of 
this application or any reissue patent issued thereon. 


Executed this 


J^day of f)fMlK 


^ 19_2Z_x at Palo Alto, CA. 


By 



Mari Kleineidam 


11 1500.01. PA (2# 180n.DOC) 
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HeTler Ehrman White & M9\uuffe 


ATTORNEYS 


A PARTNERSHIP OF PROFESSIONAL CORPORATIONS 


525 University Avenue 
Palo Alto 

Caufornia 94301 -1900 


San Francisco 
Los Angeles 
Silicon Valley 


Telephone: (650) 324-7000 
Facsimile: (630)324-0638 


September 9, 1998 


Seattle 
Portland 
Anchorage 


Writer's Direct Dial: 


Washinoton, D.C. 
HoNo Kong 
Singapore 


(650)324-7111 
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Mr. John P. Shanahan 
1530 Barn Owl Place 



VIA CERTIFIED MAIL 


Santa Rosa, CA 95409 

Re: Reissue Application of U.S. Patent No. 5,498,240 
For: INTRAVASCULAR CATHETER WITH 
A REPLACEABLE SHAFT SECTION 

Inventors: C. Bagaoisan et al. 
Serial No.: 08/843.711 
Filed: April 16, 1997 
Your Reference: 8482.4 
Our Docket No.: 22965-21 1 1 

Dear Mr. Shanahan: 

Edward J. Lynch is the attorney responsible for prosecuting the above-referenced reissue 
application based on U.S. Patent 5,498,240, a patent in which you are one of the inventors. It is 
necessary for us to file in the U.S. Patent and Trademark Office a Declaration Pursuant to 37 C.F.R. 
§ 1 .175 in the reissue application. A copy of the Declaration is attached to the reissue application as 
filed for your execution. 

Please review the reissue application and Declaration and return the executed Declaration with 
together with the copy of the reissue application as filed in the self-addressed Federal Express 
envelope enclosed for your convenience. 


Sincerely, 



Mari Kleineidam 

Patent Assistant to Edward J. Lynch 

for HELLER EHRMAN WHITE & McAuliffe 


mk 
End. 
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Mr. John P". Shanahan 
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Santa Rosa, CA 95409 
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7. Date of Delivery _ 
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